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Abstracts 


Summaries  of  Pertinent  Articles  in  Other  Journals 


Editorials,  Commentaries,  and  Reviews  to  Note 

The  Wendland  case — WithdraHing  Life  Support  from  Incompetent  Patients  Who  Are  Not 
Terminally  III— Lo  B,  Dornbrand  L.  Wolt  LH,  Groman  M.  N  Engl  J  Med  2002  May 
9;346(iy):  14X9-1493. 

Bronchiectasis— Barker  AF.  N  Engl  J  Med  2002  May  2;346(18):1383-1393. 

From  the  Centers  for  Disease  Control  and  Prevention.  Annual  Smoking  Attributable  Mor- 
tality, Years  of  Potential  Life  Lost  and  Economic  Costs — United  States.  1995-1999.  JAMA 

2002  May  8:287(!S  1:2355-2356. 

Transition  in  Cystic  Fibrosis:  Much  Ado  About  Nothing?  A  Pediatrician's  View — Schidlow 
DV.  Pediatr  Pulnionol  2002  May;33(5):325-326. 

Sleeping  with  the  Enemy:  The  Heart  in  Obstructive  Sleep  Apnea  (editorial) — 
Pinsky  MR.  Chest  2002  Apr:121(4):1022-1024. 

Selecting  the  Right  Level  of  Positive  End-Expiratory  Pressure  in  Patients  with  Acute  Respi- 
ratory Distress  Syndrome — Rouby  JJ.  Lu  Q,  Goldstein  1.  Am  J  Respir  Crit  Care  Med  2002  Apr 
15:165(81:1182-1186. 

Nitric  Oxide,  Phosphodiesterase  Inhibition,  and  Adaption  to  Hypoxic  Conditions — Wilkins 

MR.  Aldashev  A,  Morrell  NW.  Lancet  2002  May  4:359(9317):  1539-1540. 

Functional  Hemodynamic  Monitoring — Pinsky  MR.  Intensive  Care  Med  2002  Apr;28(4):386- 
388. 

Intra-Abdominal  Pressure:  Time  for  Clinical  Practice  Guidelines? — Sugrue  M.  Intensive 
Care  Med  2002  Apr:28(4):389-391. 

Indoor  Swimming  Pools.  Water  Chlorination  and  Respiratory  Health  (editorial) — Nemery 
B,  Hoel  PH.  Nowak  D.  Eur  Respir  J  2(102  May:l9(5):790-793. 

Paediatric  Asthma — A  New  Virtual  Journal  (editorial) — Marcovitch  H,  Williamson  A.  BMJ 
2002  May  4:324(7345):  1052. 


Pulmonary  Aheolar  Proteinosis:  Step-by-Step  Perioperative  Care  of 
Whole  Lung  Lavage  Procedure — Ben-Abraham  R,  Greenfeld  A. 
Ro/.enman  J.  Ben-Dov  1.  Heart  Lung  2002  Jan-Feb:3 1  ( 1  ):43-49. 

BACKGROUND:  Pulmonary  alveolar  proteinosis  is  a  rare  disease  char- 
acterized by  the  accumulation  of  surfactant-like  material  within  the  alve- 
olar spaces  that  causes  progressive  respiratory  failure.  Improvement  can 
be  achieved  with  whole  lung  lavage.  OBJECTIVE:  Our  objective  was  to 
conduct  a  study  of  the  feasibility  of  treating  pulmonary  alveoKir  pro- 
teinosis in  a  community  hospital.  METHODS:  Five  patients  were  treated. 
We  assessed  procedure  pulmonary  functions.  RESULTS:  No  major 
sequelae  occurred.  Each  lung  was  lavaged  with  1 2  to  20  L  of  normal 
saline  in  cycles  of  970  ±  150  mL  each  (mean  ±  standard  deviation),  over 
106  ±  49  minutes.  Exlubation  was  performed  when  compliance  of  the 
lavaged  lung  was  restored.  All  patients  showed  subjective  improvement. 
Resting  and  exercise  oxygen  saturation  improved  within  1  week  after  the 
lavage.  A  significant  improvement  was  also  noted  in  forced  expiratory 
volume  in  1  second,  forced  vital  capacity,  and  maximal  oxygen  uptake, 
whereas  total  lung  capacity  and  carbon  monoxide  single-breath  diffusion 
capacity  remained  unchanged.  CONCLUSION:  Although  retrospective 
and  based  on  a  small  sample  size,  our  results  suggest  that  whole  lung 


lavage  may  be  performed  safely  even  in  medical  centers  that  have  limited 
experience,  if  strict  adherence  to  a  protocol  is  maintained. 

The  Modified  Nasal  Trumpet  Maneuver — Seattle  C.  Anesth  Analg 
2002Feb:94(2):467-469. 

The  last  decade  has  witnessed  a  proliferation  of  devices  or  methods  that 
facilitate  intubation  in  difficult  circumstances,  maintain  ventilation,  or 
which  do  both.  These  all  require  properly  functioning  and  specially 
designed  apparatus,  the  use  of  which  requires  variable  degrees  of  exper- 
tise. This  technical  communication  describes  the  author's  experience  with 
a  simple  technique  that  uses  virtually  universally  available  materials — a 
nasal  trumpet  (airway)  and  an  endotracheal  tube  (ETT)  connector — to  res- 
cue patients  in  the  cannol-ventilate/cannot-intubate  scenario.  The  method- 
ology is  straightforward,  ventilation  is  usually  immediate,  stomach  con- 
tents can  be  evacuated  while  \entilation  proceeds,  and  it  does  not  require 
mouth  opening.  Moreover,  while  ventilation  and  oxygenation  is  continu- 
ing, a  fiber-optic  inlubalion  can  proceed  without  intert'erence.  IMPLICA- 
TIONS: A  simple  technique  is  proposed  that  can  be  used  to  rescue  patients 
who  are  in  a  condition  of  cannot  intubate/cannol  ventilate.  The  described 
maneuver  may  save  patients  from  requiring  a  surgical  airway. 
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Ihc  Karl)  Course  oINchIj  Uiannoscd  Aslhnia — Hrnst  P.  Cai  B.  Blais 
I ,.  Suissa  S.  Am  J  Med  20()2  Jan;  1 1 2{  1  ):44-48. 

PURPOSE:  We  describe  ihe  intensity  ol  therapy  tor  patients  with  newly 
diagnosed  asthma  and  how  it  changed  during  subsequent  years  in  relation 
to  age.  sex.  and  initial  level  ol  therapy.  METHODS:  We  e,\amined  a 
cohort  of  13.671  patients  in  Saskatchewan.  Canada,  who  were  initially 
between  the  ages  of  5  and  44  years.  Patients  were  followed  prospectively, 
and  the  intensity  of  asthma  therapy  was  measured  during  successive  12- 
nionth  periods.  RESULTS:  Based  on  the  intensity  of  asthma  drug  therapy 
during  the  first  year  after  entry  into  the  cohort,  6661  patients  (48.7%) 
were  initially  prescribed  therapy  judged  to  be  appropriate  for  mild 
a.sthma.  and  977  (7.1%)  were  dispensed  medications  in  a  manner  suggest- 
ing their  asthma  was  severe;  the  remaining  60.33  (44.1%)  were  classified 
as  receiving  treatment  of  intermediate  intensity.  Among  patients  initially 
classified  as  receiving  treatment  appropriate  for  mild  disease,  only  about 
3%  were  dispensed  inedications  that  suggested  that  their  asthma  had 
become  severe  during  up  to  5  years  of  follow-up.  Intensity  of  therapy 
waned  in  a  substantial  proportion  of  patients  who  were  initially  classified 
as  having  severe  asthma,  especially  if  they  were  initially  younger  than  15 
years  of  age.  Thirty-four  per  100  patients  initially  younger  than  15  years 
old  were  receiving  medications  appropriate  for  mild  asthma,  and  23  per 
100  such  patients  received  no  medication  for  aslhina  during  a  12-nionth 
period  when  followed  up  to  5  years.  CONCLUSION:  Patients  with 
asthma  who  are  initially  treated  with  therapy  appropriate  for  mild  asthma 
are  rarely  treated  later  with  therapy  suggesting  the  advent  of  severe  dis- 
ease. Patients  initially  dispensed  medications  sugge,sting  the  presence  of 
severe  asthma  often  see  the  intensity  of  treatment  wane  over  time. 

Similar  Ventilation  Distribution  in  Normal  Subjects  Prone  and 
Supine  During  Tidal  Breathing — Rodrigue/Nieto  MJ.  Peces-Barba  G, 
Gonzalez  Mangado  N.  Paiva  M.  Verbanck  S.  J  AppI  Physiol  2002 
Feb;92(2):622-626. 

Multiple-breath  washout  (MBW)  tests,  with  end-expiratory  lung  volume 
at  functional  residual  capacity  (FRC)  and  90%  O:,  5%  He.  and  5%  SFf,  as 
an  inspired  gas  mixture,  were  performed  in  healthy  volunteers  in  supine 
and  prone  postures.  The  semilog  plot  of  MBW  Nj  concentrations  was 
evaluated  in  terms  of  its  curvilinearity.  The  MBW  Ni  normalized  slope 
analysis  yielded  indexes  of  acinar  and  conductive  ventilation  heterogene- 
ity (Verbanck  S.  Schuermans  D,  Van  Muylem  A,  Paiva  M,  Noppen  M, 
and  Vincken  W.  J  App  Physiol  83:  1907-1916,  1997).  Also,  the  differ- 
LMice  between  SF^  and  He  normalized  phase  HI  slopes  was  computed  in 
ihe  first  MBW  expiration.  Only  MBW  tests  with  similar  FRC  in  the  prone 
and  supine  postures  (p  >  0. 1;  n  =  8)  were  considered.  Prone  and  supine 
postures  did  not  reveal  any  significant  differences  in  curvilinearity,  Nt 
normalized  slope-derived  indexes  of  conductive  or  acinar  ventilation  het- 
erogeneity, nor  SF6-He  normalized  phase  III  slope  difference  in  the  first 
MBW  expiration  (p  >  0,1  for  all).  The  absence  of  significant  changes  in 
any  of  the  MBW  indexes  suggests  that  ventilation  heterogeneity  is  similar 
in  the  supine  and  prone  postures  of  normal  subjects  breathing  near  FRC. 

KITeil  of  (iravity  on  Chest  Wall  Mechanics — Bettinelli  D.  Kays  C. 
Bailliart  O.  Capderou  A.  Techoueyres  P.  Lachaud  JL,  et  al.  J  Appl  Phys- 
iol 2O()2Feb;92(2):709-7l6. 

Chest  wall  mechanics  was  studied  in  four  subjects  on  changing  gravity  in 
the  craniocaudal  direction  (G^)  during  parabolic  fiights.  The  thorax 
appears  very  compliant  at  0  G,:  its  recoil  changes  only  from  -2  to  2  cm 
HiO  in  the  volume  range  of  30-70%  vital  capacity  (VC).  Increasing  G, 
from  0  to  I  and  1 .8  G,  progressively  shifted  the  volume-pressure  curve  of 
the  chest  wall  to  the  left  and  also  caused  a  fivefold  exponential  decrease 
in  compliance.  For  lung  volume  <30'/r  VC,  gravity  has  an  inspiratory 
effect,  but  this  effect  is  much  larger  going  from  0  to  I  G,  than  from  I  to 
1.8  G,.  For  a  \olume  from  30  to  70%  VC,  the  effect  is  in.spiratory  going 


from  0  to  1  G^  but  expiratory  from  I  to  1.8  G,.  For  a  volume  greater  than 
-70%  VC,  gravity  always  has  an  expiratory  effect.  The  data  suggest  that 
the  chest  wall  does  not  behave  as  a  linear  system  when  exposed  to  chang- 
ing gravity,  as  the  effect  depends  on  both  chest  wall  volume  and  magni- 
tude of  G,. 

The  Combination  of  a  Heat  and  Moisture  Kxchanger  and  a 
Booster'^':  \  Clinical  and  Bacteriological  Evaluation  over  96  H — 

Thomachot  L.  Viviand  X,  Boyadjiev  I.  Vialet  R.  Martin  C.  Intensive  Care 
Med  2002  Feb;28(2):147-I53. 

OBJECTIVE:  To  determine  whether  the  combination  with  a  new  device 
(Booster™)  for  active  humidification  improves  the  efficacy  of  a 
hydrophobic  heat  and  moisture  exchanger  (HME).  DESIGN  AND  SET- 
TING: Prospective.  Interventional  study  In  the  ICU  of  a  university  hospi- 
tal. PATIENTS:  Consecutive  patients  requiring  controlled  mechanical 
ventilation  INTERVENTIONS:  Patients  were  ventilated  with  a  HME, 
and  a  Booster'^'  was  added  for  96  h  to  the  ventilatory  circuit.  MEA- 
SUREMENTS AND  RESULTS:  During  the  Inspiration  pha.se  the  follow- 
ing factors  were  measured:  peak  and  mean  airway  pressures,  maximal 
(beginning  of  inspiration),  minimal  (end  of  inspiration),  and  mean  values 
of  temperature  of  inspired  gases,  and  relative  and  absolute  humidity  of 
inspired  gases.  Microbiological  samples  were  obtained  from  the 
Booster'^',  the  ventilator  side  of  the  HME,  and  the  tracheal  secretions  on 
days  1  and  4.  Miniinal  and  mean  temperatures  were  increased  as  soon  as 
the  Booster"''  was  used  and  this  Increase  was  maintained  for  96  h  until 
the  Booster'"  was  withdrawn.  Then  the  temperature  returned  to  baseline 
values.  Absolute  humidity  values  followed  the  same  course.  There  was 
also  some  indirect  evidence  of  very  little,  if  any,  changes  in  the  HME 
resistance.  The  ventilatory  side  of  the  HMEs  remained  sterile  in  each 
patient,  and  the  Booster^'''  was  colonized  by  the  same  bacteria  as  those  in 
the  tracheal  secretions.  CONCLUSIONS:  Adding  the  Booster""  to  a 
hydrophobic  HME  improved  the  heat  and  water  preservation  of  ventila- 
tory gas. 

Mortality  Associated  with  Late-Onset  Pneumonia  in  the  Intensive 
Care  Unit:  Results  of  a  Multi-Center  Cohort  Study — Moine  P.  Tlinsit 
JF,  De  Lassence  A,  Troche  G,  Fosse  JP,  Alberti  C.  Cohen  Y.  Intensive 
Care  Med  2002  Feb;28(2):154-I63. 

OBJECTIVE:  To  evaluate  the  attributable  mortality  associated  with  late- 
onset  nosocomial  pneumonia  (LOP)  while  taking  into  account  the  sever- 
ity at  admission,  the  evolution  of  the  patients  during  the  first  4  days  after 
admission  to  the  ICU  and  the  appropriateness  of  initial  empiric  antibiotic 
treatment.  DESIGN:  Multicenter  cohort  study  with  prospective  standard- 
ization of  diagnostic  Interventions  when  nosocomial  pneumonia  devel- 
ops. SETTING:  Medical  and  surgical  ICUs  of  four  university-affiliated 
teaching  hospitals.  PATIENTS:  Seven  hundred  sixty-four  consecutive 
patients  requiring  ICU  hospitalization  for  at  least  4  days.  MAIN  OUT- 
COME MEASURES:  The  clinical  and  biological  data  as  well  as  the  ther- 
apeutic data  and  the  outcome  were  prospectively  recorded  from  the  day 
of  admission  to  ICU  discharge.  Simplified  Acute  Physiologic  Score 
(SAPS  11)  and  Logistic  Organ  Dysfunction  (LOD)  score  were  collected 
and  computed  within  the  first  4  calendar  days  of  ICU  admission.  Vari- 
ables associated  with  the  outcome  were  selected  using  a  stepwise  Cox 
model.  The  lime  to  acquisition  of  the  first  LOP  was  then  introduced  in  the 
final  model  as  a  time-dependent  covariate.  The  analysis  was  stratified  by 
ICU  center.  Finally,  as  initial  antibiotic  therapy  could  have  an  impact  on 
the  increased  risk  of  death  induced  by  LOP,  the  Cox  model  was  applied 
again  Introducing  LOP  Immediately  adequately  treated  and  LOP  not 
immediately  adequately  treated  as  two  different  time-dependent  covari- 
ates.  RESULTS:  Late-onset  pneumonia  developed  in  89  patients  (12%). 
A  McCabe  score  of  more  than  I .  SAPS  11  score  and  increases  in  SAPS 
between  days  I  and  2.  days  2  and  3,  and  days  3  and  4  were  significantly 
associated  w  ith  an  increased  risk  of  death.  When  the  time  to  acquisition 
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of  the  firsi  episode  of  LOP  was  introduced  into  the  Cox  model,  the  LOP 
occuirence  was  associated  with  increased  Tiiortahty.  even  adjusted  over 
the  selected  prognostic  parameters  and  alter  stratification  by  center  (haz- 
ard ratio  (HR)=1.?3.  yS'f  CI  1.02-2.3.  p=0.()4).  When  LOP  immediately 
adeciiiately  treated  and  LOP  not  immediately  adeiiuately  treated  were  sep- 
arately introduced  into  the  Cox  model,  inappropriately  treated  LOP 
remained  significantly  associated  with  an  increased  risk  of  mortality 
(HR=1.69,  95%  CI  1.08-2.65,  p=0.022),  whereas  appropriately  treated 
LOP  did  not  (HR=1.44.  95%  CI  0.75-2.76,  p=0.27).  CONCLUSION: 
These  data  suggest  that,  in  addition  to  severity  scores,  the  underlying 
medical  conditions  and  the  evolution  of  severity  within  the  first  4  days  in 
ICU.  late-onset  pneumonia  independently  contribute  to  ICU  patient  mor- 
tality when  empirical  antibiotic  treatment  is  not  immediately  appropriate. 

Physiological  Effects  of  Constant  Versus  Decelerating  Inflation  Flow 
in  Patients  with  Chronic  Obstructive  Pulmonary  Disease  Under  Con- 
trolled Mechanical  N'entilation — Guerin  C.  Lemasson  S,  La  Cara  F. 
FoumierG.  Intensive  Care  Med  2002  Feb;28(2):164-169. 

OBJECTIVE:  To  study  the  cardiorespiratory  effects  of  inspiratory  fiow 
rate  and  waveform  in  COPD  patients.  DESIGN:  Prospective  physiologi- 
cal investigation  with  randomized  allocations  of  experimental  conditions. 
SETTING:  A  14-bed  medical  ICU  in  a  lOOO-bed  university  hospital. 
PATIENTS  AND  PARTICIPANTS:  Ten  COPD  intubated,  sedated  and 
paralyzed  patients  with  chronic  obstructive  pulmonary  disease  (COPD), 
mechanically  ventilated  for  acute  respiratory  failure.  INTERVENTIONS: 
In  volume-controlled  mode,  three  inflation  flow  rates  of  0.40,  0.70.  and 
1.10  L/s  for  20  min  with  a  constant  (CF)  or  a  decelerating  (DF)  infiation 
flow  profile.  Each  patient  received  all  six  experimental  conditions  m  a 
random  order.  Tidal  volume  and  respiratory  frequency  were  similar  dur- 
ing the  experimental  conditions.  MEASUREMENTS  AND  RESULTS: 
Arterial  blood  gases,  hemodynamics  (n=8l.  and  respiratory  mechanics 
were  measured  with  zero  end  expiratory  pressure.  Between  flow  rates  the 
median  (25th-75lh  percentiles)  values  of  PaOj/Fio:  were  232  (132-289), 
253  (161-338).  231  (163-352)  for  CF  and  253  (143-331),  249(164-360), 
231  mm  Hg  (187-351),  for  DF,  respectively;  the  maximal  airway  pres- 
sures were  25.6,  28.3.  34.6  cm  H2O  for  CF  and  21.7.  29.6.  34.8  cm  H:0 
for  DF.  respectively,  the  mean  airway  pressures  were  8.9,  6.1.  5.4  cm 
HiO  for  CF  and  9.1,  7,  6.5  cm  H:0  for  DF.  respectively.  CONCLU- 
SIONS: Changing  the  ventilator  in  volume-controlled  mode  with  a  DF  or 
CF  profile  has  no  significant  cardiorespiratory  effect  in  intubated  COPD 
patients  mechanically  ventilated  for  acute  respiratory  failure. 

Cognitive  and  Perceived  Health  Status  in  Patient  with  Chronic 
Obstructive  Pulmcmary  Disease  Surviving  Acute  on  Chronic  Respi- 
ratory Failure:  .\  Controlled  Study — Ambrosino  N.  Bruletti  G,  Scala 
V.  Porta  R,  Vitacca  M.  Intensive  Care  Med  2002  Feb:28(2):170-I77. 

OBJECTIVE:  To  evaluate  the  perceived  health  and  cognitive  status  in 
survivors  of  chronic  obstructive  pulmonary  disease  (COPD)  exacerba- 
tions requiring  mechanical  ventilation.  DESIGN  AND  SETTING: 
Prospective  controlled  cohort  study  in  a  respiratory  intermediate  inten- 
sive care  unit.  PATIENTS:  Sixty-three  COPD  patients  at  their  first 
episode  of  acute  on  chronic  respiratory  failure  requiring  mechanical  ven- 
tilation, controls  were  34  consecutive  stable  COPD  patients  on  long-term 
oxygen  therapy  with  no  previous  ICU  admission.  MEASUREMENTS 
AND  RESULTS:  Perceived  health  and  cognitive  status  by  means  of  the 
Nottingham  Health  Profile  (NHPl  and  the  Mini  Mental  State  (MMS). 
respectively,  at  discharge  and  3  and  6  months  thereafter.  At  discharge 
patients  showed  significantly  worse  mean  values  than  controls  in  MMS 
and  in  all  NHP  dimensions  except  pain.  The  MMS  score  was  below  24. 
the  threshold  level  of  cognitive  impairment,  in  43%  patients  of  the  study 
group  but  only  3%  of  controls  (p=0.006).  Six  months  after  discharge 
patients  showed  NHP  and  MMS  values  similar  to  those  of  controls  and 
the  proportion  of  patients  with  a  MMS  score  below  24  had  significantly 
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decreased  to  17%.  a  value  not  significantly  different  from  that  in  controls 
(5%).  CONCLUSIONS:  COPD  patients  surviving  their  first  episode  of 
acute  on  chronic  respiratory  failure  requiring  mechanical  ventilation,  suf- 
fer worsen  perceived  health  status  and  cognitive  funcfion,  which  6 
months  after  discharge  may  improve  to  levels  similar  to  those  in  stable 
COPD  patients  on  long-term  oxygen  therapy  with  no  previous  ICU 
admission. 

Is  the  Bispectral  Index  Appropriate  for  Monitoring  the  Sedation 
Level  of  Mechanically  Ventilated  Surgical  ICU  Patients? — Frenzel  D, 
Greim  CA,  Sommer  C,  Bauerle  K,  Roewer  N.  Intensive  Care  Med  2002 
Feb;28(2):178-183. 

OBJECTIVE:  To  determine  the  value  of  the  bi.spectral  index  (BIS)  in 
assessing  the  depth  of  sedation  in  sedated  and  mechanically  ventilated 
ICU  patients,  compared  with  clinical  sedation  scores.  DESIGN  AND 
SETTING:  Prospective  convenience  sample  in  a  12-bed  anesthesiologi- 
cal-surgical  ICU  of  a  university  hospital.  P.ATIENTS:  19  consecutive 
patients  without  any  central  neurological  disea.ses  requiring  mechanical 
ventilation  for  more  than  24  h.  MEASUREMENTS:  BIS  version  3. 12  and 
clinical  depth  of  sedation  assessed  by  the  modified  Observers's  Assess- 
ment of  Alertness/Sedation  Scale,  modified  Glasgow  Coma  Scale,  modi- 
fied Ramsay  Scale,  Cook  Scale,  and  Sedation-Agitation  Scale  were  mea- 
sured twice  daily  while  patients  were  intubated  and  once  daily  after 
extubation  until  discharged  from  ICU.  RESULTS:  there  was  a  moderate 
correlation  between  BIS  and  each  sedation  score  in  1 1  patients  (58%, 
"BIS  patients")  and  no  correlation  in  8  patients  (42%,  "non-BIS 
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patients").  We  found  no  parameters  distinguishing  between  these  two 
groups.  On  a\'erage  eight  measurements  were  necessary  to  establish  a  sta- 
tistical correlation.  In  the  BKS  patients  the  slopes  of  the  linear  regression 
curves  showed  significant  differences  for  all  Bl.S  score  combinations  with 
increasing  scattering  at  deeper  sedation  levels.  CONCLUSIONS:  BIS  is 
correlated  only  in  some  ICU  patients  with  the  clinical  assessment  of  their 
sedation  level  as  based  on  various  scores.  At  deeper  sedation  levels  the 
interindividual  differences  increase.  There  were  no  criteria  found  to  dis- 
tinguish patients  with  and  without  correlation.  This  suggests  that  the  BIS 
is  not  suitable  for  monitoring  the  sedation  in  a  heterogeneous  group  of 
surgical  ICU  patients. 

Epidemiology,  Etiology,  and  Prevention  of  Lung  Cancer — Bilello  KS. 
Murm  S,  Matthay  RA.  Clin  Chest  Med  2002  Mar;2.^(  I ):  1  -25. 

Over  the  past  century,  lung  cancer  has  gone  from  an  obscure  disease  to 
the  leading  cause  of  cancer  death  worldwide.  Initially  an  epidemic  dis- 
ea.se  among  men  in  industrialized  nations,  lung  cancer  now  has  become 
the  leading  cancer  killer  in  both  sexes  in  the  United  States  and  an  increas- 
ingly common  disease  of  both  sexes  in  developing  countries.  Lung  cancer 
incidence  largely  mirrors  smoking  prevalence,  with  a  latency  period  of 
several  decades.  Other  important  risk  factors  for  the  development  of  lung 
cancer  include  environmental  exposure  to  tobacco  smoke,  radon,  occupa- 
tional carcinogens,  and  pre-existing  nonmalignant  lung  disease.  Studies 
in  molecular  biology  have  elucidated  the  role  that  genetic  factors  play  in 
modifying  an  individual's  risk  for  lung  cancer.  Although  chemopreven- 
tive  agents  may  be  developed  to  prevent  lung  cancer,  prevention  of  smok- 
ing initiation  and  promotion  of  smoking  cessation  are  currently  the  best 
weapons  to  fight  lung  cancer.  No  other  malignancy  has  been  shown  to 
have  such  a  strong  epidemiologic  relation  between  a  preventable  behav- 
ior and  incidence  of  disease.  Despite  this  knowledge,  more  than  20%  of 
all  Americans  smoke,  and  tobacco  use  is  exploding  in  developing  coun- 
tries. Based  on  current  and  projected  smoking  patterns,  it  is  anticipated 
that  lung  cancer  will  remain  the  leading  cause  of  cancer  death  in  the 
world  for  decades  to  come. 

Preventing  Lung  Cancer  by  Stopping  Smoking — Hurt  RD,  Ebbert  JO. 
Clin  Chest  Med  2002  Mar;2.^(  1 1:27-,^6,  vii. 

Much  progress  has  been  made  in  recent  years  in  treating  tobacco  depen- 
dence. The  2000  USPHS  Guideline  extends  the  understanding  of  effec- 
tive treatments  and  encourages  clinicians  to  be  more  diligent  in  recogniz- 
ing tobacco  users  in  the  practice  and  more  aggressive  in  treating  every 
tobacco  user.  The  guideline  outlines  the  potential  use  of  the  tlve  first-line 
medications  (bupropion,  nicotine  patches,  gum.  nasal  spray,  and  inhaler) 
and  the  two  second-line  medications  (nortriptyline  and  clonidine).  The 
use  of  these  medications  can  be  tailored  to  meet  the  patients  needs  and 
combinations  of  these  medications  can  be  used  when  appropriate.  More 
intensive  treatment,  such  as  residential  treatment,  may  be  needed  for 
more  addicted  smokers. 

Bronchoscopy  and  Needle  Biopsy  Techniques  for  Diagnosis  and 
Staging  of  Lung  Cancer — Mazzone  P.  Jain  P.  Arroliga  AC.  Matthay 
RA.  Clin  Chest  Med  2002  Mar:23(  1 1: 1 .17- 1 .58,  ix. 

Lung  cancer  is  the  leading  cause  of  cancer  deaths  in  the  United  States. 
The  individual  therapeutic  approach  and  prognosis  depends  on  accurate 
diagnosis  and  staging.  Klexiblc  bronchoscopy  (FBI  and  transthoracic  nee- 
dle biopsy  (TNB)  are  the  most  widely  used  lechniques  for  this  purpose. 
This  article  provides  a  critical  overview  of  indications,  diagnostic  yield, 
and  liniilalinns  of  bronchoscopy  and  TNB  in  the  diagnosis  of  lung  cancer. 

Kunctional  Evaluation  Before  l>ung  Resection — Schuurmans  MM. 
Diacon  AH.  Bolliger  CT.  Clin  Chest  Med  2002  Mm:2M  1  ):1,';9-172, 


Advances  in  operative  technique  and  perioperative  care  have  reduced  sur- 
gical morbidity  and  mortality  considerably  after  pulmonary  resections. 
Various  single  and  combined  parameters  of  functional  operability  have 
been  proposed  to  assess  the  surgical  risk.  Patients  with  normal  or  only 
slightly  impaired  pulmonary  function  (FEV|  and  DLCO  >  80%  pre- 
dicted) and  no  cardiovascular  risk  factors  can  undergo  pulmonary  resec- 
tions up  to  a  pneumonectomy  without  further  investigation.  For  others, 
exercise  testing,  pulmonary  split-function  studies,  or  a  combination  of 
these  methods  are  recommended.  Cardiopulmonary  exercise  testing, 
most  frequently  performed  as  a  symptom-limited  test  with  the  measure- 
ment of  Vo:max,  assesses  the  pulmonary  and  cardiovascular  reserves.  A 
Vo:max  "f  <  10  mL/kg/minute  generally  is  considered  prohibitive  for  any 
resection,  a  value  of  >  20  mL/kg/minute  or  greater  than  75%  predicted 
normal,  safe  for  major  resections.  Split-function  studies  are  radionuclide- 
based  estimations  of  the  ppo  values  of  various  parameters.  The  currently 
used  ppo  parameters  are  FEVi-ppo,  DLCO-ppo,  and  Vo:max  -ppc  Sug- 
gested cutoff  values  for  safe  resection  are;  FEV|-ppo  and  DLCO-ppo 
40%  or  >  predicted,  and  V'Oimax-ppo  35%  or  greater  than  predicted,  com- 
bined with  an  absolute  value  of  greater  than  or  equal  to  1 0  mL/kg/minute. 
The  lowest  acceptable  ppo  values  remain  to  be  confirmed  by  additional 
prospective  studies.  Resections  involving  not  more  than  one  lobe  usually 
lead  to  an  early  functional  deficit  followed  by  recovery.  The  permanent 
loss  in  pulmonary  funcfion  is  small  (approximately  10%  I  and  exercise 
capacity  is  reduced  only  slightly  or  not  at  all.  Pneumonectomy  leads  to  an 
early  permanent  loss  of  about  33%  in  pulmonary  function  and  approxi- 
mately 20%  in  exercise  capacity.  Pulmonary  function  tests  alone  there- 
fore overestimate  the  functional  loss  after  lung  resection. 

Therapeutic  Bronchoscopy  in  Lung  Cancer:  Laser  Tlierapy,  Electro- 
cautery, Brachytherapy,  Stents,  and  Photodynamic  Therapy — Lee  P, 

Kupeli  E.  Mehta  AC.  Clin  Chest  Med  2002  Mar;23(  1 1:241-2.56. 

Therapeutic  bronchoscopic  techniques  such  as  LPR.  EC,  brachytherapy, 
stents,  and  PDT  are  effective  tools  in  the  palliation  and  local  control  of 
lung  cancer.  Palliation  of  malignant  tracheobronchial  obstruction  by 
LPR,  stents,  brachytherapy.  PDT.  or  a  combination  thereof  results  in 
relief  of  dyspnea,  hemoptysis,  and  postobstructive  pneumonia.  Impor- 
tantly, it  avoids  intubation  in  patients  with  respiratory  distress  and  facili- 
tates the  weaning  of  patients  from  MV.  In  the  exciting  field  of  lung  can- 
cer screening  and  treatment  of  early  lung  cancer.  PDT.  brachytherapy, 
EC.  and  LPR  may  represent  treatment  alternatives  to  surgical  resection, 
especially  in  a  select  group  of  patients  with  high  surgical  risk  or  favorable 
endobronchial  lesions.  Clinicians  await  the  results  of  future  studies, 
which  will  (1)  better  define  the  impact  of  each  treatment  modality  on 
patient  care  in  terms  of  cost,  survival,  and  improvement  in  quality  of  life, 
and  (2)  determine  the  optimal  combination  therapy  relative  to  broncho- 
scopic and  conventional  treatment  for  effective  palliation  and  cure  of 
lung  cancer. 

Predicting  Pulmonary  Complications  .4fter  Nonthoracic  Surgery:  A 
Systematic  RevieH  of  Blinded  Studies — Fisher  BW .  Majumdar  SR. 
McAlister  FA.  Am  J  Med  2002  Feb  15:1 12(3):219-225. 

PURPOSE:  To  determine  the  performance  of  variables  commonly  used 
in  the  prediction  of  postoperative  pulmonary  complications  in  patients 
undergoing  nonthoracic  surgery.  METHODS:  We  conducted  a  system- 
atic review  of  the  literature  in  English,  using  MEDLINE  (1966-2001). 
manual  searches  of  identified  articles,  and  contact  with  conlent  experts. 
All  studies  reporting  independent  and  blinded  comparisons  of  preopera- 
tive or  operative  factors  with  postoperative  pulmonary  complications 
were  included.  Two  reviewers  independently  abstracted  inclusion  and 
exclusion  criteria,  study  designs,  patient  characteristics,  predictors  of 
interest,  and  the  nature  and  occurrence  of  postoperative  pulmonary  com- 
plications. RESULTS:  Seven  studies  fulfilled  the  inclusion  criteria.  The 
definition  of  postoperative  pulmonary  complications  differed  among 
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studies,  and  the  incidence  of  postoperative  pulmonary  complications  var- 
ied from  29r  lo  ly'/i.  Ol  the  2S  preoperative  or  operative  predictors  that 
were  evaluated  in  the  7  studies.  16  were  associated  significantly  with 
postoperative  pulmonary  complications,  although  only  2  (duration  of 
anesthesia  and  postoperative  nasogastric  tube  placement)  were  signifi- 
cant in  more  than  one  study.  The  positive  (2.2  to  5.1 )  and  negative  (0.2  to 
0.8)  likelihood  ratios  for  these  16  variables  suggest  that  they  have  only 
modest  predictive  value.  Neither  hypercarbia  nor  reduced  spirometry  val- 
ues were  independently  associated  with  an  increased  risk  of  postoperative 
pulmonary  complications.  CONCLUSION:  Few  studies  have  rigorously 
evaluated  the  performance  of  the  preoperative  or  operative  variables  in 
the  prediction  of  postoperative  pulmonary  complications.  Prospective 
studies  with  independent  and  blinded  comparisons  of  these  variables  with 
postoperative  outcomes  are  needed. 

Noninvasive  Continuous  Monitoring  of  the  Kffects  of  Head  Position 
on  Brain  Hemodynamics  in  Ventilated  Infants — Pellicer  A.  Gaya  F. 
Madero  R.  Quero  J.  Cabanas  F.  Pediatrics  2002  Mar;109(3):434-440. 


dence  interval  [CI|:  13.  1 9)  of  the  participants.  High  HI  scores  (>60)  were 
found  in  13%  (95%  CI:  1 1.  16)  of  all  participanis,  22%  (95%  CI:  15,  29) 
of  habitual  snorers.  and  12^/(  (95%  CI:  9.  14)  of  nonsnorers.  Odds  ratios 
between  HI  >6()  and  each  of  the  following  were:  habitual  snoring,  2.2 
(95%  CI:  1.4,  3.6);  1  additional  positive  symptom-item  on  the  snoring 
scale.  1.3  (95%  CI:  1.1,  1.5);  1  additional  positive  item  on  the  sleepiness 
scale,  1.6  (95%  CI:  1.4,  2.0);  and  a  I -standard  deviation  increase  in  the 
overall  SDB  score.  1.7  (95%  CI:  1.4,  2.0;  all  odds  ratios  age-  and  sex- 
adjusted).  Results  were  similar  for  high  IHS  scores  (>1 .25).  Stratification 
by  age  and  sex  showed  that  most  of  the  association  with  snoring  (but  not 
sleepiness)  derived  from  boys  <8  years  old.  CONCLUSIONS:  Inattention 
and  hyperactivity  among  general  pediatric  patients  are  associated  with 
Increased  daytime  sleepiness  and — especially  in  young  boys — snoring 
and  other  symptoms  of  SDB.  If  sleepiness  and  SDB  do  inlluence  daytime 
behavior,  the  current  results  suggest  a  major  public  health  impact. 

Practice  Variation  in  the  Emergency  >\Ianagement  of  Croup — Ham- 
pers LC,  Faries  SG.  Pediatrics  2002  Mar;109(3):505-508. 


HYPOTHESIS:  Laying  supine  with  the  head  in  midline  position 
improves  cerebral  venous  return  by  preventing  functional  occlusion  of 
the  vessels  of  the  neck.  OBJECTIVES:  To  assess  changes  in  cerebral 
blood  volume  (ACBV)  and  cerebral  blood  flow  (CBF)  with  the  position 
of  the  head  in  ventilated  patients  using  a  noninvasive  method.  The  influ- 
ence of  the  type  of  ventilation  and  birth  weight  was  evaluated.  METH- 
ODS: Thirteen  conventionally  ventilated  and  8  high-frequency  oscilla- 
tory ventilated  infants,  with  mean  gestational  ages  and  birth  weights  of  3 1 
±  5  weeks  (24-38)  and  1575  ±  803  g  (56(K3000),  respectively,  were  stud- 
ied 5.8  ±  7.8  days  (1-33)  after  birth.  ACBV  (mL/100  g)  and  CBF 
(mL/100  g/min)  were  measured  by  near-infrared  spectroscopy  with  the 
head  in  supine  midline  position  (ACBV.,,  CBFJ  and  rotated  90  to  one  side 
(ACBViai.  CBFjai).  Heart  rate,  peripheral  saturation,  transcutaneous  Pco;. 
and  blood  pressure  were  monitored  continuously.  Ventilatory  settings 
remained  constant  throughout  the  study  period.  RESULTS:  Mean  ACBV^ 
was  lower  than  mean  ACBViai,  although  no  changes  in  blood  pressure, 
transcutaneous  Pcoi-  oxygenation,  or  heart  rate  occurred.  This  change  in 
ACBV  was  not  associated  with  the  type  of  ventilation  or  birth  weight,  but 
the  differences  tended  to  be  greater  (dACBV  =  ACBV]j,-ACBV^)  in  the 
smallest  infants  (<I2(X)  a).  In  contrast.  CBF  did  not  vary.  CONCLU- 
SION: The  supine  midline  position  of  the  head  favors  cerebral  venous 
drainage  and  helps  to  prevent  elevation  of  CBV.  SPECULATION:  This 
finding  may  be  important  in  the  first  days  of  life,  particularly  in  tiny 
preterm  infants  recovering  from  lung  disease  with  improving  lung  com- 
pliance, in  which  functional  obstruction  of  cerebral  venous  drainage 
should  be  avoided. 


OBJECTIVE:  To  explore  the  effect  of  physician  training  background  on 
the  emergency  management  of  croup.  METHODS:  Two  community  hos- 
pitals with  a  general  emergency  department  (ED)  staffed  by  board-certi- 
fied emergency  medicine  (EM)  practitioners  were  the  setting  for  this 
study.  At  both  sites,  pediatricians  (FED)  or  pediatric  emergency  medicine 
specialists  (PEM)  managed  acute  pediatric  visits  during  evening  and 
weekend  hours.  Retrospective  patient  cohorts  (6  months  to  6  years)  with  a 
primary  discharge  diagnosis  of  croup  were  identified  from  a  I -year 
period.  Data  abstraction  was  performed  by  a  registered  nurse  who  was 
blinded  to  the  study  hypothesis.  RESULTS:  There  were  229.  92.  and  209 
patients  in  the  PED.  PEM.  and  EM  cohorts,  respectively,  refiecting  the 
practice  of  69  physicians  (19  PED.  12  PEM,  and  38  EM).  The  groups  had 
similar  rates  of  admission  and  prescription  of  steroids  at  discharge.  In 
regression  models  that  incorporated  all  recorded  clinical  variables.  EM 
patients  were  more  likely  to  have  received  a  chest  radiograph  (odds  ratio 
[OR]:  6.6;  95%  confidence  interval  [CI]:  3.1-14),  racemic  epinephrine 
(OR:  6.5;  95%  CI:  3.1-14),  albuterol  in  the  ED  (OR:  3.0;  95%  CI: 
1.4-6.4).  and  parenteral  steroids  (OR:  3.6;  95%  CI:  2.1-6.3)  and  were 
less  likely  to  have  received  oral  steroids  (OR:  0.41;  95%  CI:  0.26-0.64). 
For  the  EM  cohort,  adjusted  mean  length  of  ED  visit  was  40  minutes 
longer  (95%  CI:  6.8-72 )  and  mean  direct  costs  were  $90  higher  (95%  CI: 
$27-$ 1 53).  Regression  models  comp;iring  the  PEM  and  PED  cohorts 
revealed  no  significant  management  differences.  CONCLUSION:  Com- 
pared with  physicians  with  a  pediatric  background,  rates  of  resource  uti- 
lization were  higher  for  EM-trained  physicians  who  managed  uncompli- 
cated cases  of  croup. 


Inattention,  Hyperactivity,  and  Symptoms  of  Sleep-Disordered 

Breathing— Chervm  RD.  Archbold  KH.  Dillon  JE.  Panahi  P.  Pituch  KJ. 
Dahl  RE.  Guillemmault  C.  Pediatrics  2002  Mar;109(3):449-456. 

OBJECTIVE:  Inattendon  and  hyperactivity  are  frequent  among  children 
with  sleep-disordered  breathing  (SDB)  and  often  improve  when  SDB  is 
treated.  However,  the  frequency  of  SDB  symptoms  among  inattentive 
and  hyperactive  children  has  received  little  study.  DESIGN:  Cross-sec- 
tional survey.  SETTING:  Two  university-affiliated  but  community-based 
general  pediatrics  clinics.  PATIENTS:  Patients  consisted  of  N  =  866  chil- 
dren (469  boys),  aged  2.0  to  13.9  years  (mean:  6.8  ±  3.2  years),  with 
clinic  ;ippoinlnients.  MEASURES:  A  validated  Pediatric  Sleep  Question- 
naire assessed  for  habitual  snoring  (1  item),  snoring  severity  (a  4-item 
subscale),  sleepiness  (4  items),  and  overall  risk  of  SDB  (16  items).  Par- 
ents also  completed  2  common  behavioral  measures,  an 
inattention/hyperactivily  scale  (IHS)  derived  from  the  Diagnostic  and 
Statistical  Manual  of  Mental  Disorders,  Fourth  Edition,  and  the  hyperac- 
tivity index  (HI.  expressed  as  a  t  score)  of  the  Conners'  Parent  Rating 
Scale.  RESULTS:  Habitual  snoring  was  reported  in  16%  (95%  confi- 


Pulmonary  Function  in  Technology-Dependent  Children  2  Years 
and  Older  with  Bronchopulmonary  Dysplasia — Talmaciu  I.  Ren  CL, 
Kolb  SM.  Hickey  E.  Panilch  HB.  Pcdiatr  Pulmonol  2002  Mar;33(3):181- 
188. 

Somatic  and  pulmonary  growth  coincide  with  resolution  of  hypoxemia  by 
2  years  of  age  in  most  children  with  bronchopulmonary  dysplasia  (BPD). 
However,  a  distinct  subgroup  of  children  with  BPD  continue  to  require 
mechanical  ventilation  and/or  supplemental  oxygen  beyond  2  years  of 
age.  This  study  tested  the  hypothesis  that  indices  of  pulmonary  function 
would  be  significantly  worse  in  children  w  ith  BPD  2  years  and  older  who 
remained  technology-dependent  secondarv  to  hypoxemia,  compared  to 
those  of  age-matched  children  with  BPD  who  were  normoxemic.  We 
measured  pulmonary  mechanics  in  21  oxygen-  or  ventilator-dependent 
children  with  BPD  2  years  and  older  (BPDO:  group;  mean  age±SD, 
30.2±6.5  months)  and  in  19  children  with  BPD  who  had  been  weaned  off 
mechanical  ventilation  and  supplemental  oxygen  for  at  least  6  months 
(control  group;  mean  age.  .30. 1±5.5  months).  Respiratory  rate  and  tidal 
volume  were  measured  after  sedation  with  chloral  hydrate,  and  dynamic 
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compliance  and  expiratory  conductance  were  calculated  using  the 
esophageal  catheter  technique.  Maximal  flow  at  FRC  iVmuvFRC*  and  ratio 
of  lorced-to-tidal  Hows  at  midtidal  voluine  were  ohtaincd  by  the  rapid 
thoracic  compression  technique.  FRC  was  determined  by  nitrogen 
washout.  There  were  no  statistically  significant  ditfercnces  in  most  mea- 
sured indices  of  pulmonary  mechanics  between  the  BPD02  and  control 
groups.  However.  V,i,avKKc/FRC  was  higher  in  controls  compared  to  sub- 
jects in  the  BPD02  group  (0.8I±0.40  sec'  vs.  0.34±0.2I  sec  '.  p<0.()0.1). 
We  conclude  that  most  indices  of  pulmonary  function  in  children  with 
BPD  2  years  and  older  do  not  reflect  the  need  for  mechanical  ventilation 
or  supplemental  o.vygen.  We  speculate  that  measurements  of  lung  elastic 
recoil  and  tests  of  distribution  of  ventilation  and  pulmonary  perfusion 
may  be  more  sensitive  in  differentiating  normoxemic  and  hypoxemic 
children  with  BPD  2  years  and  older. 

Salbutamol  Dry  Powder  Inhaler:  Efficacy,  Tolerability,  and  Accept- 
ability Study— OCallaghan  C.  Everard  ML.  Bush  A.  Hiller  EJ,  Ross- 
Russell  R.  O'Keefe  P.  Weller  P.  Pediatr  Pulmonol  2002  Mar:33(3):l89- 
193. 

Dry  powder  inhaler  (DPI)  devices  are  frequently  used  in  children  over  5 
years  of  age  in  order  to  avoid  coordination  difficulties  often  seen  with  the 
use  of  pressurized  metered  dose  inhalers  (pMDl).  This  study  asses.sed  the 
efficacy,  tolerability.  and  acceptability  of  salbutamol  delivered  via  two 
delivery  systems,  in  a  population  of  pediatric  patients.  The  primary  aim 
of  the  study  was  to  investigate  the  bronchodilator  efficacy  of  a  single 
dose  ( 100  microg)  of  salbutamol  administered  via  a  dry  powder  inhaler 
(Clickhaler)  compared  to  a  similar  dose  administered  by  a  pressurized 
metered  dose  inhaler  via  a  large-valved  holding  chamber  (VHC)  to  chil- 
dren with  asthma.  The  study  comprised  two  phases:  the  first  comparator 
phase,  followed  by  an  open  4-week  treatment  period.  Sixty-one  children 
with  a  mean  (SD)  age  of  1 1.3  years  (2.9)  (range.  6-17)  and  mild  or  mod- 
erate asthma  completed  the  study.  The  primary  efficacy  endpoint.  forced 
expiratory  volume  in  1  sec  (FEVi).  indicated  that  there  was  no  clinically 
or  statistically  significant  difference  between  the  bronchodilator  effects 
of  salbutamol  delivered  via  either  device,  with  a  maximum  posttreatment 
percentage  change  in  FEV,  (SD)  of  12.4'7r  (10.0)  and  14.15  (9.3)  for 
Clickhaler  and  pMDl  plus  VHC.  respectively.  Most  patients  rated  the 
Clickhaler  as  easy  to  use  {9T7c)  and  liked  the  device  (H4''r).  Both  treat- 
ments were  well-tolerated.  These  results  support  the  suitability  of  salbu- 
tamol Clickhaler  as  an  acceptable,  well-tolerated,  and  effective  alterna- 
tive to  a  pMDI  plus  VHC  in  mild  to  moderate  asthmatic  children  over  age 
6  years. 

Randomized  Controlled  Study  of  In-Hospital  Exercise  Training  Pro- 
grams in  Children  with  Cystic  Fibrosis — Selvadurai  HC.  Blimkie  CJ, 
Meyers  N.  Mellis  CM.  Cooper  PJ.  Van  Asperen  PP.  Pediatr  Pulmonol 
2002  Mar;33(  3):  194-200. 

The  aim  of  this  study  was  to  compare  aerobic  and  resistance  training  in 
children  with  cystic  fibrosis  (CF)  admitted  to  hospital  with  an  intercurrent 
pulmonary  infection  with  a  control  group.  The  subjects  were  randomized 
into  three  groups  on  the  first  day  of  admission.  The  fat-free  mass  (FFM) 
was  calculated,  using  the  skin  fold  thickness  from  four  sites  (biceps,  tri- 
ceps, subscapular,  and  iliac  crest).  Pulmonary  function  tests  were  per- 
formed within  36  hr  of  admission  and  repeated  on  discharge  from  the 
hospital,  and  again  at  1  month  after  discharge.  All  subjects  performed  an 
incremental  treadmill  exercise  test,  using  a  modified  Bnice  protocol. 
Lower  limb  strength  was  measured  using  a  Cybex  dynamometer.  An 
assessment  of  quality  of  life  was  made  using  the  Quality  of  Well  Being 
Scale,  as  previously  reported.  Activity  levels  were  measured  using  a  7- 
day  activity  diary,  and  subjects  also  wore  an  accelerometer  on  their  hips. 
There  were  no  significant  differences  between  the  three  groups  in  terms 
of  disea.se  severity,  and  length  of  stay  in  hospital.  Subjects  in  all  three 
groups  received  intravenous  antibiotics  and  nutritional  supplementation 
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as  determined  by  the  physician.  Children  randomized  to  the  aerobic  train- 
ing group  participated  in  aerobic  activities  for  tlve  sessions,  each  of  .^0- 
min  duration,  a  week.  The  children  randomized  to  the  resistance  training 
group  exercised  both  upper  and  lower  limbs  against  a  graded  resistance 
machine.  Subjects  in  the  control  group  received  standard  chest  physio- 
therapy. Our  study  demonstrated  that  children  who  received  aerobic 
training  had  significantly  better  peak  aerobic  capacity,  activity  levels,  and 
quality  of  life  than  children  who  received  the  resistance  training  program. 
Children  who  received  resistance  training  had  better  weight  gain  (total 
mass,  as  well  as  fat-free  mass),  lung  function,  and  leg  strength  than  chil- 
dren who  received  aerobic  training.  A  combination  of  aerobic  and  resis- 
tance training  may  be  the  best  training  program,  and  future  studies  to 
assess  optimal  training  programs  for  CF  patients  arc  indicated. 


Safety  of  Inhaled  Corticosteroids  in  Children- 

monol  2002  Mar;33(3):208-22O. 


-Allen  DB.  Pediatr  Pul- 


Inhaled  corticosteroids  (ICS)  are  now  tlrst-line  therapy  for  persistent 
asthma  in  children.  The  major  safety  concerns  of  long-term  ICS  therapy 
for  childhood  asthma  are  potential  effects  on  adrenal  function,  growth, 
and  bone  mass.  Dosage,  type  of  inhaler  dev  ice.  and  indiv  idual  drug  char- 
acteristics influence  systemic  effects  of  ICS.  Sensitive  measures  of  basal 
adrenal  function  can  show  statistically  significant  changes  during  ICS 
therapy,  but  these  do  not  accurately  predict  clinically  meaningful  adrenal 
axis  suppression.  Adrenal  insufficiency  is  rare  and  confined  to  children 
receiving  high  doses  of  ICS.  Dose-related  inhibition  of  growth  has  been 
seen  in  some  short-  and  intermediate-term  studies,  but  long-term  studies 
have  found  no  detrimental  effect  on  final  height.  ICS  therapy  has  not  been 
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associated  with  signit'icani  changes  in  measurements  of  bone  and  bone 
biomarkers.  but  more  studies  ot  high  doses  and  ol  therapy  in  adolescents 
are  needed.  Overall,  although  ICS  are  the  most  effective  anti-intlamma- 
tory  treatment  available  for  asthma,  high  doses  of  ICS  in  children  are  still 
of  concern.  The  risk  of  high  doses  is  compounded  in  children  with  con- 
comitant allergic  conditions  thai  require  multiple  forms  of  topical  corti- 
costeroids. Benefits  of  ICS  clearly  outweigh  potential  adverse  effects  and 
risks  associated  with  poorly  controlled  asthma.  Risk  can  be  minimized  by 
using  the  lowest  effective  ICS  dose,  limiting  systemic  availability  of  the 
drug  through  proper  technii|ue  to  minimize  swallowed  drug,  and  selec- 
tion of  agents  with  efficient  first-path  hepatic  inactivation  of  swallowed 
drug.  Adjuvant  treatments  can  reduce  the  dose  of  ICS  required  for  asthma 
control,  allowing  a  reduction  in  overall  systemic  exposure  for  most  chil- 
dren with  niild-to-moderate  persistent  asthma.  Therefore,  these  agents 
should  be  added  to.  but  should  not  replace,  ICS  therapy. 

Laryngeal  Hirudiniusis:  An  Unusual  Cause  of  Airway  Obstruction 
and  Hemoptysis — Mohammad  Y.  Rostum  M,  Dubaybo  BA.  Pediatr  Pul- 
monol  20(12  Mar;3.^(.^):224-226. 

Cases  of  childhood  hemoptysis  are  rare  and  usually  result  from  foreign 
body  aspiration  or  congenital  heart  or  lung  diseases.  However,  human 
hirudiniasis  due  to  the  leech  still  exists,  and  could  involve  the  upper  air- 
ways after  drinking  infested  water  from  quiet  streams  and  pools.  We 
report  the  case  of  a  6-year-old  child  who  presented  suffocating  at  the 
emergency  room  after  having  been  misdiagnosed  and  treated  for  asthma 
over  a  1 -month  period.  His  mother  reported  he  had  had  recurrent  hemopt- 
ysis, as  well.  The  child  inadvertently  drank  leech-infested  water  in  a  rural 
area  of  northern  Syria.  Surgical  removal  of  the  leech  resulted  in  prompt 
resolution  of  the  symptoms.  Although  laryngeal  hirudiniasis  is  rare  in  the 
developed  world,  it  remains  a  possible  cause  of  childhood  airway 
obstruction,  hemoptysis,  and  anemia  which  needs  to  be  considered  in 
patients  with  a  suggestive  history. 

Selective  Fiberoptic  l,eft  Main-Stem  Intubation  for  Severe  Unilateral 
Barotrauma  in  a  24-\Veek  Premature  Infant — Meyer  MT,  Rice  TB, 
Glaspey  JC.  Pediatr  Pulmonol  20(12  Mar;33(.\l:227-23l. 

A  24-week  premature  infant  developed  severe  right-sided  pulmonary 
barotrauma  secondary  to  mechanical  ventilation  for  respiratory  distress 
syndrome  (RDS).  High-frequency  oscillatory  ventilation  and  permissive 
hypercapnia  were  initiated.  A  chest  tube  was  placed  to  relieve  a  pneu- 
mothorax, and  a  catheter  was  inserted  into  an  air-filled  cyst  for  drainage. 
These  maneuvers  failed  to  improve  the  child's  respiratory  status.  The 
child's  left  main-stem  bronchus  was  then  successfully  fiberoptically  intu- 
bated for  single-lung  ventilation  in  order  to  reduce  the  unilateral  baro- 
trauma. Single-lung  ventilation  was  effectively  and  safely  continued  for  .S 
days,  with  complete  rcsohilion  of  the  pulmonary  barotrauma. 

Frequency,  Severity,  and  Duration  of  Khinovirus  Infections  in  .Asth- 
matic and  Non-Asthmatic  Individuals:  .\  Longitudinal  Cohort 
Study — Corne  JM,  Marshall  C,  Smith  S,  Schreiber  J,  Sanderson  G.  Hol- 
gate  ST,  Johnston  SL.  Lancet  2002  Mar  9;359(9309);83l-834. 

BACKGROUND:  Rhinovirus  infections  cause  exacerbations  of  asthma. 
We  postulated  that  people  with  asthma  are  more  susceptible  to  rhinovirus 
infection  than  people  without  the  disease  and  compared  the  susceptibility 
of  these  groups.  METHODS:  We  recruited  76  cohabiting  couples.  One 
person  in  every  couple  had  atopic  asthma  and  one  was  healthy.  Partici- 
pants completed  daily  diary  cards  of  upper-respiratory-lract  lURTl  and 
lower-respiratory-traci  (LRT)  symptoms  and  measured  peak  expiratory 
ilow  twice  daily.  Every  2  weeks  nasal  aspirates  were  taken  and  examined 
for  rhinovirus.  Mixed  models  were  used  to  compare  risks  of  infection 
between  groups.  We  also  compared  the  severity  and  duration  of  infec- 
tions. FINDINGS:  We  analysed  7.'i3  samples.  Rhinovirus  was  delected  in 


lO.I'/r  (38/378)  of  samples  from  participants  with  asthma  and  8.5% 
(32/37.S)  of  samples  from  healthy  participants.  After  adjuslnient  for  con- 
founding factors,  asthma  did  not  significantly  increase  risk  of  infection 
(odds  ratio  1.15.  959c  CI  0,71-1.87).  Groups  did  not  differ  in  frequency, 
severity,  or  duration  of  URT  infections  or  symptoms  associated  with  rhi- 
novirus infection.  First  rhinovirus  infection  was  associated  more  fre- 
quently with  LRT  infection  in  participants  with  asthma  than  in  healthy 
individuals  (12  of  28  infections  vs  four  of  23,  respectively,  p=0.05 1 ). 
Symptoms  of  LRT  associated  with  rhinovirus  infection  were  significantly 
more  severe  (p=0.()0l)  and  longer-lasting  in  participants  with  asthma 
than  in  healthy  participants  (p=0.()05).  INTERPRF.TATION:  People  with 
atopic  asthma  are  not  at  greater  risk  of  rhinovirus  infection  than  healthy 
individuals  but  suffer  from  more  frequent  LRT  infections  and  have  more 
severe  and  longer-lasting  LRT  symptoms. 

The  Effect  of  Chin  Lift,  Jaw  Thrust,  and  Continuous  Positive  .\irway 
Pressure  on  the  Size  of  the  Glottic  Opening  and  on  Stridor  Score  in 
Anesthetized,  Spontaneously  Breathing  Children — Meier  S,  Gei- 
duschek  J,  Paganoni  R,  Fuehrmeyer  F.  Reber  A.  Anesth  Analg  2002 
Mar;94(3):494-49y. 

Chin  lift  and  jaw  thrust  are  two  common  maneuvers  used  to  improve  the 
patency  of  the  upper  airway  during  general  anesthesia.  We  investigated 
the  effect  of  these  maneuvers  combined  with  continuous  positive  airway 
pressure  (CPAP)  on  the  size  of  glottic  opening  and  on  stridor  score.  Forty 
children,  aged  2-9  yr,  premedicated  with  midazolam  and  spontaneously 
breathing  end-tidal  i%  halothane  and  equal  parts  of  nitrous  oxide  and 
oxygen,  were  studied.  A  flexible  fiberoptic  bronchoscope  was  placed  via 
mask  and  one  nostril  to  the  level  of  the  junction  of  the  soft  palate  and 
oropharynx.  Video  recordings  and  simultaneous  stridor  scores  were 
obtained  during  six  conditions:  I)  chin  unsupported.  2)  manual  chin  lift, 
3)  chin  lift  and  CPAP  10  cm  HiO,  4)  repeat  chin  unsupported,  5)  manual 
jaw  thrust,  and  6)  jaw  thrust  and  CPAP  10  cm  HiO.  Videos  were  ana- 
lyzed to  determine  the  percentage  of  glottic  opening  (POGO)  .score. 
POGO  score  increased  (p  <  0.05)  in  Conditions  2,  3,  5,  and  6.  With 
increasing  POGO  score  there  was  a  decrease  in  stridor  score  (p  <  0.05). 
IMPLICATIONS:  Chin  lift  and  jaw  thrust  maneuvers  combined  with 
continuous  positive  airway  pressure  improve  the  view  of  the  glottic  open- 
ing as  viewed  by  flexible  nasal  laryngoscopy  and  decrease  stridor  in  anes- 
thetized, spontaneously  breathing  children. 

The  Correlation  of  the  Bispectral  Index  Monitor  with  Clinical  Seda- 
tion Scores  During  Mechanical  Ventilation  in  the  Pediatric  Intensive 
Care  Unit — Berkenbosch  JW,  Fichter  CR,  Tobias  JD,  Anesth  Analg 
2002Mar;94(3):506-5ll. 

In  patients  who  are  mechanically  ventilated  in  the  pediatric  intensive  care 
unit  (PICU),  sedative  antl/or  analgesic  medications  are  routinely  provided 
and  titrated  to  effect  based  on  clinical  assessment  of  the  patient.  The  bis- 
pectral index  (BIS)  monitor  uses  a  modified  electroencephalogram  to 
quantify  the  effecis  of  central  nervous  system-acting  drugs  on  the  level  of 
consciousness.  To  evaluate  the  usefulness  of  the  BIS  monitor  to  predict 
clinical  sedation  levels  in  the  PICU,  we  compared  BIS  values  with  simul- 
taneously obtained  clinical  sedation  scores  in  24  mechanically  ventilated 
pediatric  patients  aged  5.7  ±  6. 1  yr.  For  each  sedation  scale  used,  the  BIS 
value  correlated  wilh  increasing  depth  of  sedation  (p  <  0.()(K)1 )  and  was 
independent  of  (he  drug(s)  used  for  sedation.  To  differentiate  adequate 
from  inadequate  sedation,  a  BIS  value  <70  had  a  sensitivity  of  0.87-0.89 
and  a  positive  predictive  value  of  0.6S-0.84.  To  differentiate  adequate 
from  excessive  sedation,  a  BIS  value  <50  had  a  sensitivity  of  0.67-0.75 
and  a  positive  predictive  value  of  0.07-0.52.  We  conclude  that  the  BIS 
monitor  may  be  a  useful  adjunct  for  the  assessment  of  sedation  in  PICU 
patients.  IMPLICATIONS:  We  demonstrate  the  usefulness  of  the  bispec- 
tral index  monitor  for  as.sessing  sedation  in  pediatric  intensive  care  unit 
patients.  The  bispectral  index  monitor  correlated  with  clinically  assessed 
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sedation  levels  and  was  useful  for  differentiating  adequate  frotn  inade- 
quate sedation,  which  would  be  of  value  when  the  clinical  examination  is 
unavailable. 

Morbid  Obesity  and  Tracheal  Intubation — Brodsky  JB.  Lemniens  HJ. 
Brock-Utne  JG,  Vierra  M.  Saidman  LJ.  Aneslh  Analg  2002 
Mar;94(3):732-736. 

The  tracheas  of  obese  patients  may  be  more  dilTicull  to  intubate  than 
those  of  normal-weight  patients.  We  studied  100  morbidly  obese  patients 
(body  mass  index  >4()  kg/m-)  to  identify  which  factors  complicate  direct 
laryngoscopy  and  tracheal  intubation.  Preoperative  measurements 
I  height,  weight,  neck  circumference,  width  of  mouth  opening,  sternomen- 
tal  distance,  and  thyromental  distance)  and  Mallampati  score  were 
recorded.  The  view  during  direct  laryngoscopy  was  graded,  and  the  num- 
ber of  attempts  at  tracheal  intubation  was  recorded.  Neither  absolute  obe- 
sity nor  body  mass  index  was  associated  with  intubation  difficulties. 
Large  neck  circumference  and  high  Mallampati  score  were  the  only  pre- 
dictors of  potential  intubation  problems.  Because  in  all  but  one  patient  the 
trachea  was  intubated  successfully  by  direct  laryngoscopy,  the  neck  cir- 
cumference that  requires  an  intervention  .such  as  fiberoptic  bronchoscopy 
to  establish  an  airway  remains  unknown.  We  conclude  thai  obesity  alone 
is  not  predictive  of  tracheal  intubation  difficulties.  IMPLICATIONS;  In 
100  morbidly  obese  patients,  neither  obesity  nor  body  mass  index  pre- 
dicted problems  with  tracheal  intubation.  However,  a  high  Mallampati 
score  (<  3)  and  large  neck  circumference  may  increase  the  potential  for 
difficult  laryngoscopy  and  intubation. 

The  Laryngeal  Mask  Airway  ProSear'^  As  a  Temporary  Ventilatory 
Device  in  Grossly  and  Morbidly  Obese  Patients  Before  Laryngo- 
scope-Guided Tracheal  Intubation — Keller  C.  Brimacombc  J.  Klein- 
sasser  A.  Brimacombe  L.  Anesth  Analg  2002  Mar;94(3):737-740. 

We  determined  the  efficacy  of  the  laryngeal  mask  airway  ProSeaF" 
(PLMA)  as  a  temporary  ventilatory  device  in  morbidly  obese  patients 
before  laryngoscope-guided  tracheal  intubation.  Sixty  patients  (body 
mass  index  35-60  kg/m-)  scheduled  for  elective  surgery,  who  preferred 
airway  management  under  general  anesthesia,  were  studied.  The  induc- 
tion of  anesthesia  was  with  midazolam/fentanyl/propofol  and  mainte- 
nance was  with  sevoflurane  \9v-i7c  in  oxygen  100%.  The  PLMA  was 
inserted  and  an  effective  airway  established.  Rocuronium  was  given 
LV.  for  paralysis.  Oropharyngeal  leak  pressure,  ease  of  gastric  tube 
placement,  residual  gastric  volume,  fiberoptic  position  of  the 
airway/drainage  tube,  and  ease  of  ventilation  at  a  tidal  volume  of  8 
niL/kg  was  determined.  The  PLMA  was  then  removed  and  laryngo- 
scope-guided tracheal  intubation  attempted.  The  number  of 
insertion/intubation  attempts  (maximum  two  each)  and  time  taken  to 
establish  an  effective  airway  with  each  device  were  recorded.  An  effec- 
tive airway  was  obtained  at  the  first  insertion  atteinpt  in  9{V7f  of  patients 
(54/60)  and  at  the  second  attempt  in  10%  (6/60).  The  time  taken  to  pro- 
vide an  effective  airway  was  15  ±  7  s  (7—42  s).  Oropharyngeal  leak 
pressure  was  32  ±  8  cm  H2O  (12 — 40  cm  H2O.  The  residual  gastric  vol- 
ume was  36  ±  46  mL  (0-240  mL).  Positive  pressure  ventilation  without 
air  leaks  was  possible  in  95%  of  patients  (57/60).  The  vocal  cords  were 
seen  from  the  airway  tube  in  75%  of  patients  (45/60).  but  the  esophagus 
was  not  seen.  The  fiberoptic  view  froin  the  drainage  tube  revealed 
mucosa  in  93%  of  patients  (56/60)  and  an  open  upper  esophageal 
sphincter  in  79!^  (4/60).  Tracheal  intubation  was  successful  at  the  first 
attempt  in  90%  of  patients  (54/60).  at  the  second  attempt  in  7%  (4/60). 
and  failed  in  3%  (2/60).  In  these  latter  two  patients,  the  PLMA  was  rein- 
serted and  surgery  performed  uneventfully  with  the  PLMA.  The  time 
taken  to  tracheally  intubate  the  patient  was  13  ±  10  s  (8-51  s).  There 
were  no  episodes  of  hypoxia  (SpO:  <90%)  or  other  adverse  events. 
There  were  no  differences  in  insertion  success  rale,  or  the  time  to  suc- 
cessful insertion  between  the  PLMA  and  laryngoscope-guided  intuba- 
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tion.  We  conclude  that  the  PLMA  is  an  effective  temporary  ventilatory 
device  in  grossly  or  morbidly  obese  patients  before  laryngoscope- 
guided  tracheal  intubation.  IMPLICATIONS:  The  laryngeal  mask  air- 
way ProSeal™  is  an  effective  temporary  ventilatory  device  in  grossly 
and  morbidly  obese  patients  before  laryngoscope-guided  tracheal  intu- 
bation. 

Internet-Based  Home  Monitoring  of  Pulmonary  Function  After 
Lung  Transplantation — Morlion  B.  Knoop  C.  Paiva  M,  Estenne  M.  Am 
J  Respir  Crit  Care  Med  2002  Mar  I  ;l65(5):694-697. 

Home  monitoring  of  spirometry  has  been  advocated  in  lung  transplant 
recipients  for  the  early  detection  of  acute  infection  and  rejection  of  the 
allograft.  We  have  developed  a  user-friendly.  Internet-based  telemonitor- 
ing  system  providing  direct  transmission  of  home  spirometry  to  the  hos- 
pital. In  this  prospective  study,  we  assessed  patient  adherence  with  the 
monitoring,  agreement  between  home  and  hospital  spirometry,  intrasub- 
ject  coefficient  of  variation  (CV)  for  FEV|  and  FEFjs.ts,  and  sensitivity 
of  these  variables  for  the  detection  of  acute  complications.  Twenty-two 
bilateral-lung  and  heart-lung  transplant  recipients  were  followed  for  a 
median  of  473  d  (range.  60-X22).  during  which  13.833  measurements 
were  obtained.  Patient  compliance  was  55%  for  two  measurements  a  day 
and  84%  for  one  measurement  a  day.  Agreement  between  home  and  hos- 
pital spirometry  was  within  4%'  for  FEV|  and  6%  for  FEFis.?";-  Mean  CV 
was  3.2%  for  FEV|  and  7.5%  for  FEFij.?.';.  Using  transbronchial  lung 
biopsy  and/or  bronchoalveolar  lavage  as  gold  standards,  the  .sensitivity  of 
home  spirometry  was  63%,  and  23%  of  true  positives  were  detected  by 
changes  in  FEFi^.t^  alone.  We  conclude  that  home  monitoring  of  pul- 
monary function  in  lung  transplant  recipients  via  the  Internet  is  feasible 
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and  provides  very  reproducible  data;  yel  it  has  only  a  mild  sensitivity  lor 
the  detection  of  acute  allograft  dysfunction. 

Comparison  of  Nebulized  Budesonide  and  Oral  Prednisolone  with 
Placebo  in  the  Treatment  of  Acute  Exacerbations  of  Chronic 
Obstructive  Pulmonary  Disease:  A  Randomized  Controlled  Trial — 

Maltais  F.  Oslinelli  J,  Bourbeau  J.  Tonnel  AB,  Jacquemet  N.  Haddon  J,  et 
al.  Am  J  RespirCnl  Care  Med  2002  Mar  l;165(5l:698-703. 

Nebulized  budesonide  has  been  used  successfully  to  treat  acute  asthma 
exacerbation,  and  we  hypothesized  that  it  could  also  be  effective  for  exac- 
erbations of  chronic  obstructive  pulmonary  disease  (COPD).  In  this  mul- 
ticenter,  double-blind,  randomized,  placebo-controlled  trial,  the  efficacy 
of  nebulized  budesonide  (Pulmicort  Respules/Nebuampl.  oral  pred- 
nisolone, and  placebo  was  compared  in  199  patients  with  acute  exacerba- 
tions of  COPD  requiring  hospitalization.  Patients  received  from  random- 
ization (H(i)  to  72  h  (H7:).  2  mg  of  budesonide  every  6  h  (n  =  71 ),  30  mg 
of  oral  prednisolone  every  12  h  (n  =  62).  or  placebo  (n  =  66).  All  received 
standard  treatment,  including  nebulized  Bi-agonists.  ipratropium  bro- 
mide, oral  antibiotics,  and  supplemental  oxygen.  The  mean  change  (95% 
confidence  interval)  in  postbronchodilator  FEV|  from  Hn  to  H72  was 
greater  with  active  treatments  than  with  placebo:  budesonide  versus 
placebo.  0.10  L  (0.02  to  0. IS  L);  prednisolone  versus  placebo.  0.16  L 
(0.08  to  0.24  L).  The  difference  in  FEV|  between  budesonide  and  pred- 
nisolone was  not  significant.  -0.06  L  (-0. 14  to  0.02  Ll.  The  occurrence  of 
serious  adverse  events  was  similar  for  all  groups.  Budesonide  had  less 
systemic  activity  than  prednisolone  as  indicated  by  a  higher  incidence  of 
hyperglycemia  observed  with  prednisolone.  Both  budesonide  and  pred- 
nisolone improved  airflow  in  COPD  patients  with  acute  exacerbations 
when  compared  with  placebo.  Nebulized  budesonide  may  be  an  alterna- 
tive to  oral  prednisolone  in  the  treatment  of  nonacidotic  exacerbations  of 
COPD  but  further  studies  should  be  done  to  evaluate  its  long-term  impact 
on  clinical  outcomes  after  an  initial  episode  of  COPD  exacerbation. 

The  Impact  of  Chronic  Obstructive  Pulmonary  Disease  on  Work 
Loss  in  the  Inited  States— Sin  DD.  Stafinski  T.  Ng  YC.  Bell  NR. 
Jacobs  P.  Am  J  Respir  Crit  Care  Med  2002  Mar  l;l65(5):704-707. 

Chronic  obstructive  pulmonary  disease  (COPD)  is  a  rapidly  growing  pub- 
lic health  problem  in  the  United  States  and  elsewhere.  Although  direct 
costs  of  COPD  are  well  documented,  the  impact  of  COPD  and  its  severity 
on  labor  force  participation  is  not  well  known.  Using  population-based 
data  from  the  Third  National  Health  and  Nutrition  Examination  Survey 
(NHANES  111),  we  determmed  the  adjusted  relationship  between  COPD 
(and  its  severity)  and  labor  force  participation  in  the  U.S.  We  used  data 
from  12,436  participants  involved  in  NHANES  III;  1.073  of  these  partici- 
pants (8.6%  of  the  total)  reported  COPD.  These  participants  were  3.9% 
(95%  confidence  interval.  1.3%  to  6.4%)  less  likely  to  be  in  the  labor 
force  than  those  without  COPD.  Increasing  severity  of  COPD  was  associ- 
ated with  decreased  probability  of  being  in  the  labor  force  (p  for  linear 
trend  =  0.001 ).  Mild,  moderate,  and  severe  COPD  was  associated  with  a 
3.4%,  3.9%.  and  14.4%  reduction  in  the  labor  force  particip;ition  rate  rel- 
ative to  those  without  COPD.  These  data  suggest  that  COPD  has  a  con- 
siderable adverse  imp;ict  on  work  force  participation.  Based  on  these 
data,  we  estimate  that,  in  1994.  COPD  was  responsible  for  work  loss  of 
approximately  '$9.9  hillion  in  the  U.S. 

Lung  Cancer,  Cardiopulmonary  Mortality,  and  Long-Term  Expo- 
sure to  Fine  Particulate  Air  Pollution — Pope  CA  3rd.  Burnett  RT. 
Thun  MJ.  Calk-  HE.  Krewski  D.  Ito  K.  Thurston  CD.  JAMA  2002  Mar 
6;287(9);1 132-1 141. 

CONTEXT:  Associ;ilioiis  have  been  found  between  day-to-day  particu- 
late air  pollution  and  increased  risk  of  various  adverse  health  outcomes, 
including  cardiopulmonary  mortality.  However,  studies  of  health  effects 


of  long-term  particulate  an  pollution  have  been  less  conclusive.  OBJEC- 
TIVE: To  assess  the  relationship  between  long-term  exposure  to  fine  par- 
ticulate air  pollution  and  all-cause,  lung  cancer,  and  cardiopulmonary 
mortality.  DESIGN.  SETTING.  AND  PARTICIPANTS:  Vital  status  and 
cause  of  death  data  were  collected  by  the  American  Cancer  Society  as 
part  of  the  Cancer  Prevention  II  study,  an  ongoing  prospective  mortality 
study,  which  enrolled  approximately  1.2  million  adults  in  1982.  Partici- 
pants completed  a  questionnaire  detailing  individual  risk  factor  data  (age. 
.sex.  race,  weight,  height,  smoking  history,  education,  marital  status,  diet, 
alcohol  consumption,  and  occupational  exposures).  The  risk  factor  data 
for  approximately  500  000  adults  were  linked  with  air  pollution  data  for 
metropolitan  areas  throughout  the  United  States  and  combined  with  vital 
status  and  cause  of  death  data  through  December  3 1 .  1998.  MAIN  OUT- 
COME MEASURE:  All-cause,  lung  cancer,  and  cardiopulmonary  mor- 
tality. RESULTS:  Fine  particulate  and  sulfur  oxide — related  pollution 
were  associated  with  all-cause,  lung  cancer,  and  cardiopulmonary  mortal- 
ity. Each  10-microg/m'  elevation  in  fine  particulate  air  pollution  was 
associated  with  approximately  a  4%,  6%.  and  8%  increased  risk  of  all- 
cause,  cardiopulmonary,  and  lung  cancer  mortality,  respectively.  Mea- 
sures of  coarse  particle  fraction  and  total  suspended  particles  were  not 
consistently  associated  with  mortality.  CONCLUSION:  Long-term  expo- 
sure to  combustion-related  fine  particulate  air  pollution  is  an  important 
environmental  risk  factor  for  cardiopulmonary  and  lung  cancer  mortality. 

Corticosteroid  Therapy  in  Pulmonary  Sarcoidosis:  A  Systematic 
Review — Paramothayan  S.  Jones  PW.  JAMA  2002  Mar 
13:287(10):  1301-1 307. 

CONTEXT:  Corticosteroids  are  used  in  pulmonary  sarcoidosis  to  reduce 
symptoms  and  minimize  long-term  damage.  Spontaneous  recovery  is  a 
common  feature.  Both  the  decision  to  initiate  therapy  and  the  treatment 
response  may  be  infiuenced  by  disease  severity,  so  trials  need  to  use  a 
randomized  controlled  design.  OBJECTIVE:  To  assess  the  effect  of  oral 
and  inhaled  corticosteroids  on  chest  radiograph  results,  symptoms,  pul- 
monary function,  and  long-term  outcome  in  pulmonary  sarcoidosis. 
D.ATA  SOURCES:  MEDLINE.  EMBASE.  CINAHL.  and  the  Cochrane 
Controlled  Trials  Register  were  searched  all  years  through  December 
2001.  Bibliographies  of  review  articles  and  retrieved  articles  were 
searched,  and  pharmaceutical  companies  and  authors  of  identified  trials 
were  contacted  for  other  studies.  There  was  no  language  restriction. 
STUDY  SELECTION:  Trials  were  randomized  and  included  a  control 
group.  Participants  were  adults  with  histologic  evidence  of  pulmonary 
sarcoidosis.  Treatments  included  the  use  of  oral  and  inhaled  corticos- 
teroids for  at  least  8  weeks.  The  search  identified  150  studies;  9  met  the 
inclusion  criteria,  but  only  8  provided  usable  data.  D.AT.A  EXTR.AC- 
TION:  Two  reviewers  assessed  trial  quality  using  the  Jadad  score,  which 
evaluates  the  quality  of  randomization,  blinding,  and  reasons  for  with- 
drawal. Data  were  extracted  and  sent  to  primary  authors  for  verification. 
DATA  SYNTHESIS:  In  patients  with  stage  2  and  3  disease,  oral  corticos- 
teroids improved  findings  on  the  chest  radiograph  after  6  to  24  months 
(Peto  odds  ratio.  2.54;  95<r  confidence  interv  al  (CI).  1 .69-3.8 1 :  p<0.001 1. 
Forced  vital  capacity  improved  with  oral  corticosteroids  (weighted  mean 
difference  |WMD).  4.2%  predicted:  95%  CI.  0.4%-7.9%  predicted)  and 
diffusing  capacity  also  improved  (WMD.  5,7%  predicted;  95%  CI.  1.0%- 
10.5%  predicted).  In  2  small  studies  of  inhaled  corticosteroids,  there  was 
no  effect  on  chest  radiograph  and  inconsistent  effects  on  lung  function  in 
one  and  only  a  small  improvement  in  symptoms  in  the  other.  There  were 
no  data  following  corticosteroid  withdrawal  to  assess  any  disease-modi- 
fying effect.  CONCLUSIONS:  Oral  corticosteroids  improved  results  on 
the  chest  radiograph  follow  ing  6  to  24  months  of  treatment  and  produced 
a  small  improvement  in  vital  capacity  and  diffusing  capacity.  Trials  of 
inhaled  corticosteroids  were  small  and  results  too  inconsistent  to  make 
firm  conclusions  concerning  their  efficacy.  There  are  no  data  to  suggest 
that  corticosteroid  therapy  alters  long-term  disease  progression. 
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Serological  Evidence  of  Legionella  Species  Infection  in  Acute  Exacer- 
bation of  COPD — Lieberiiian  D.  Licberman  D.  Shmarkov  O.  Gelfer  Y, 
Ben-Yaakov  M,  Lazarovich  Z.  Boldur  I.  Eur  Respir  J  2002 
Mar;19(3);392-397. 

A  prospective  study  was  conducted  tn  idenlily  and  characterize  hospital- 
izalions  for  acute  exacerbations  of  chronic  obstructive  puhiionary  disease 
(AECOPD)  with  serological  evidence  of  infection  with  Lejiionella  spp. 
(Lspl.  Two-hundred  and  forty  hospital  admissions  for  AECOPD  of  213 
patients  were  included  in  the  study.  Paired  sera  were  obtained  for  each  of 
the  admissions  and  were  tested  for  4 1  different  serogroups  of  Lsp.  using 
microimmunonuorescence-serology.  Only  a  significant  change  in 
immunoglobulin-G  and/or  immunoglobulin-M  antibody  titres  was  con- 
sidered diagnostic.  In  40  admissions  (16.7%)  there  was  serological  evi- 
dence of  infection  with  Lsp  (LspHl.  Legionella  pneumophila  1  was  iden- 
tified in  nine  admissions.  L. /J/icHmop/i/Vu  3-15  in  19  and  nonpneumophila 
in  22.  In  26  LspH  (65%)  there  was  serological  evidence  of  infection  with 
at  least  one  other  respiratory  pathogen.  Compared  to  the  200  admissions 
without  Lsp  (NLspH).  the  LspH  patients  were  younger  (p<0.05)  and 
more  hypoxaemic  (p<0.04).  None  of  the  cases  in  the  LspH  group  had  an 
abrupt  onset  of  disease,  compared  to  58  (29.0%)  in  the  NLspH  group 
(p<0.000l ).  The  incidence  of  myalgia/arthralgia  was  55%  for  LspH  com- 
pared to  37%  for  NL.spH  (p<0.03).  To  conclude,  serological  evidence  of 
infection  with  Legionella  spp.  is  common  among  patients  hospitalized 
with  acute  exacerbations  of  chronic  obstructive  pulmonary  disease.  In 
most  hospital  admissions  with  serological  evidence  of  infection  with 
Legionella  spp.  an  additional  respiratory  pathogen  can  be  identified. 
Acute  exacerbation  develops  gradually  in  these  patients  and  is  character- 
ized clinically  by  more  systemic  manifestations  than  hospital  admissions 
without  serological  evidence  of  infection  with  Legionella  spp.  The  true 
interpretation  and  practical  relevance  of  these  findings  should  be  deter- 
mined in  further  studies. 

Interpreting  Thresholds  for  a  Clinically  Significant  Change  in 
Health  Status  in  Asthma  and  COPD— Jones  PW.  Eur  Respir  J  2002 
Mar;19(3):398-4()4. 

Health  status  (or  Health-Related  Quality  of  Life)  measurement  is  an 
established  method  for  assessing  the  overall  efficacy  of  treatments  for 
asthma  and  chronic  obstructive  pulmonary  disease  (COPD).  Such  mea- 
surements can  indicate  the  potential  clinical  significance  of  a  treatment's 
effect.  This  paper  is  concerned  with  methods  of  estimating  the  threshold 
of  clinical  significance  for  three  widely  used  health  status  questionnaires 
for  asthma  and  COPD:  the  Asthma  Quality  of  Life  Questionnaire, 
Chronic  Respiratory  Questionnaire  and  St  George's  Respiratory  Ques- 
tionnaire. It  discusses  the  methodology  used  to  obtain  such  estimates  and 
shows  that  the  estimates  appear  to  be  fairly  reliable;  ie.  for  a  given  ques- 
tionnaire, similar  estimates  may  be  obtained  in  different  studies.  These 
empirically  derived  thresholds  are  all  mean  estimates  with  confidence 
intervals  around  them.  The  presence  of  these  confidence  intervals  affects 
the  way  in  which  the  thresholds  may  be  used  to  draw  inferences  concern 
ing  the  clinical  relevance  of  clinical  trial  results.  A  new  system  of  judging 
the  magnitude  of  clinically  significant  results  is  proposed.  Finally,  an 
attempt  is  made  to  translate  these  thresholds  into  scenarios  that  illustrate 
what  a  clinically  significant  change  with  treatment  may  mean  to  an  indi- 
\idual  patient. 

Interpretation  of  Quality  of  Life  Scores  from  the  St  George's  Respi- 
ratory Questionnaire — Ferrer  M.  Villasante  C.  Alonso  J,  Sobradillo  V. 
Gabriel  R,  Vilagut  G,  et  al.  Eur  Respir  J  2002  Mar;19(3):405-413. 

The  aim  of  the  study  was  to  obtam  the  general  population  norms  lor  the 
St,  George's  Respiratory  Questionnaire  (SGRQ),  a  specific  questionnaire 
for  respiratory  diseases.  The  IBFRPOC  project  was  a  cross-sectional 
study  of  representative  samples  of  the  general  population  aged  between 


40-69  yrs.  The  study  sample  was  composed  of  862  individuals.  All  partic- 
ipants considered  as  "probable  cases"  of  chronic  obstructive  pulmonary 
disease  (COPD)  (n=460)  were  eligible  to  complete  the  SGRQ  and  among 
the  rest  of  the  nonprobable  COPD  participants  (n=3,57l ),  10  individuals 
from  each  defined  age  and  sex  group  were  eligible  (n=402).  Weights 
were  applied  to  restore  general  population  representativity  of  the  sample. 
Mean  forced  expiratory  volume  in  one  second  (FEV|)  predicted  was 
89.4%  (SD=I6.5%;  range:  16-131%!.  Chronbach's  a  coefficients  were  > 
0.7  in  the  symptoms,  activity  and  impact  scales,  and  >0.9  in  the  overall 
scale.  Symptom  scale  score  was  significantly  higher  among  males  ( 1 1 .6 
versus  7.8;  p<0.01)  and  activity  scale  score  was  significantly  higher 
among  females  (12.2  versus  14.6;  p=0.04).  In  a  multiple  linear  regression 
model,  respiratory  diseases  (asthma  and  COPD)  and  FEVi  %  over  pred 
showed  the  strongest  association  with  the  SGRQ  total  score.  Smoking, 
sex,  age  and  education  were  independently  associated  with  the  total 
SGRQ  score.  These  results  indicate  that  individuals  from  the  general  pop- 
ulation presented  some  of  the  problems  that  are  important  when  measur- 
ing health-related  quality  of  life  in  respiratory  patients,  and  provide  St 
George's  Respiratory  Questionnaire  norms,  a  useful  method  for  interpret- 
ing the  St  George's  Respiratory  Questionnaire  score  in  a  given  patient  or 
study  samples. 

Effect  of  Chest  Wall  Vibration  on  the  Canine  Diaphragm  During 
Breathing— Leduc  D.  De  TA.  Eur  Respir  J  2002  Mar;19i3):429-433. 

High-frequency  mechanical  vibration  of  the  ribcage  reduces  dyspnoea  in 
patients  with  chronic  obstructive  pulmonary  disease,  and  the  suggestion 
has  been  made  that  this  effect  might  be  related  to  a  decrease  in  central  res- 
piratory drive  resulting  from  an  increase  in  afferent  inputs  from  inter- 
costal muscles.  In  the  present  studies,  the  effects  of  ribcage  vibration  on 
central  respiratory  drive  have  been  assessed  without  the  confounding 
influence  of  conscious  reactions.  The  electromyographic  (EMG)  activity 
of  the  diaphragm  and  the  changes  in  pleural  (Ppl)  and  abdominal  (Pab) 
pressure  were  measured  in  six  anaesthetized,  spontaneously-breathing 
dogs  while  the  rostral,  the  middle,  or  the  caudal  ponion  of  the  ribcage 
was  vibrated  at  intervals  during  inspiration.  The  EMG  activity  of  the 
external  and  parasternal  intercostals  was  also  measured.  Ribcage  vibra- 
tion consistently  elicited  a  marked  increase  in  the  inspiratory  EMG  activ- 
ity recorded  from  the  external  intercostals.  thus  indicating  that  the  proce- 
dure did  activate  intercostal  muscle  spindles.  However,  no  alteration  in 
diaphragmatic  or  parasternal  intercostal  EMG  activity  was  seen  in  any 
animal.  Transdiaphragmatic  pres.sure  and  the  relationship  between  APab 
and  APpI  during  inspiration  were  also  unaltered.  The  authors  conclude 
that  ribcage  vibration  and.  with  it.  stimulation  of  external  intercostal  mus- 
cle spindles  has  no  significant  infiuence  on  phrenic  motoneurones  or  on 
medullary  inspiratory  neurones.  It  is  unlikely,  therefore,  that  the  benefi- 
cial effect  of  the  procedure  on  dyspnoea  results  from  a  specific  reduction 
in  central  respiratory  drive. 

Relationship  Between  Supramaximal  Flow  During  Cough  and  Mor- 
tality in  Motor  Neurone  Disease — Chaudri  MB,  Liu  C,  Hubbard  R,  Jef- 
ferson D,  Kinnear  WJ.  Eur  Respir  J  2002  Mar;19(3):434-438. 

The  main  lunction  of  cough  is  clearance  of  intrathoracic  airways.  A  nor- 
mal cough  is  characterized  by  a  transient  increase  in  expiratory  flow 
above  the  maximal  flow-volume  loop  envelope,  known  as  cough 
"spikes".  They  may  be  absent  in  patients  with  motor  neurone  disease.  The 
relationship  between  cough  pattern,  pulmonary  function  and  survival  was 
studied.  Fifty-three  patients  were  recruited  (25  bulbar).  Vital  capacity, 
maximal  inspiratory  and  expiratory  mouth  pressures  and  cough  fiow/vol- 
ume  curves  were  performed  on  all  patients,  and  the  presence  or  absence 
ot  spikes  were  recorded.  The  primary  endpoints  were  mortality  or  initia- 
tion of  ventilatory  support  over  a  period  of  IS  months.  Thirty-five 
patients  died  over  the  18-nionth  period  of  the  study  I  including  the  six 
who  were  started  on  noninvasive  ventilation).  Twelve  of  the  24  patients 
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wilh  spikes  died  compared  to  23  out  of  29  patients  witliout  spikes 
(p<0.05).  Patients  without  spikes  were  more  likely  to  be  bulbar  on  clini- 
cal grounds  (p<O.OOOI )  and  had  poorer  lung  function.  The  results  showed 
an  association  between  the  absence  of  cough  spikes  and  increased  mortal- 
ity. However  the  main  determinants  of  survival  in  motor  neurone  disease 
are  age.  vital  capacity  and  inspiratory  mouth  pressure,  and  it  remains  to 
be  shown  whether  regular  monitoring  of  cough  conveys  any  additional 
advantage. 

Tidal  Kxpiratory  Flow  Limitation  and  Chronic  Dyspnoea  in  Patients 
with  Cystic  Fibrosis — Goetghebeur  D,  Sarni  D.  Grossi  Y,  Leroyer  C. 
Ghezzo  H.  Mihc-Hmin  J.  Bellet  M.  Eur  Respir  J  2002  Mar,19(3):492- 
498. 

Cystic  fibrosis  (CF)  eventually  leads  to  hyperinflation  hnked  to  tidal 
expiratory  flow  limitation  (PL)  and  ventilatory  failure.  Presence  of  PL 
was  assessed  at  rest  in  22  seated  children  and  adults  with  CP  (forced  expi- 
ratory volume  in  one  second  (FEVi)  range:  16-92%  predicted),  using 
both  the  negative  expiratory  pressure  (NEP)  technique  and  the  "conven- 
tional" method  based  on  comparison  of  tidal  and  maximal  expiratory 
flow/volume  curves.  In  addition,  chronic  dyspnoea  was  .scored  wilh  the 
modified  Medical  Research  Council  (MRC)  scale.  Measurements  were 
made  before  and  13  min  after  inhalation  of  salbutamol.  With  NEP.  PL 
was  present  in  only  three  malnourished  patients,  who  had  the  lowest 
FEV|  values  (16-27'7f  predl  and  claiined  very  severe  dyspnoea  (MRC 
score  5).  By  contrast,  an  additional  seven  patients  were  classified  as  PL 
with  the  conventional  method.  Six  of  these  patients  had  little  or  no  dysp- 
noea (MRC  scores  0-1).  Salbutainol  administration  had  no  effect  on  the 
extent  of  PL.  and  the  concomitant  decrease  in  functional  residual  capacity 
(FRO  was  too  small  to  play  any  clinically  significant  role.  This  study 
concluded  that  in  seated  patients  with  cystic  fibrosis,  expiratory  fiow  lim- 
itation is  absent  at  rest,  unless  the  forced  expiratory  volume  in  one  second 
is  <30'/t-  predicted.  If  present,  expiratory  flow  limitation  is  associated 
wilh  severe  chronic  dyspnoea.  The  conventional  method  for  assessing 
expiratory  flow  limitation  is  not  reliable  and  bronchodilator  administra- 
tion has  little  effect  on  expiratory  flow  limitation. 

Health-Related  Quality  of  Life  in  Obstructive  Sleep  Apnoea — 

Lacasse  Y.  Godbout  C.  Series  P.  Eur  Respir  J  2002  Mar;  1 9(  3  );499-503. 

The  identification  of  the  areas  of  quality  of  life  (QoL)  most  likely  to  be 
affected  by  obstructive  sleep  apnoea  (OSA)  would  be  an  important  step  in 
the  evaluation  of  the  impact  of  the  disease  and  its  treatment  modalities. 
The  objective  of  this  study  was  to  describe  the  impact  of  OSA  on 
patients'  QoL.  A  list  of  186  items  potentially  related  to  QoL  of  patients 
with  OSA  was  constructed.  From  this  list,  consecutive  patients  were 
asked,  at  the  time  of  the  diagnosis,  to  identify  the  most  significant  items 
and  to  grade  their  importance  on  a  5-poinl  scale.  The  item  impact  was 
determined  from  the  proportion  of  patients  who  identified  it  as  important, 
and  the  mean  importance  score  attributed  to  this  item  (impact  score=fre- 
quency  x  importance).  One  hundred  patients  (82  male;  mean  age;  51  yrs) 
were  interviewed.  The  items  having  the  most  important  impact  on  QoL 
clustered  into  five  domains;  1)  daytime  symptoms;  2)  nocturnal  symp- 
toms: 3)  limitation  of  activities:  4)  emotions:  and  5)  interpersonal  rela- 
tionships. The  impact  of  obstructive  sleep  apnoea  on  quality  of  life  is  not 
limited  to  excessive  daytime  sleepiness.  Obstructive  sleep  apnoea  signifi- 
cantly contributes  to  the  impairment  of  all  domains  of  what  is  usually 
referred  to  as  "health-related  quality  of  life." 

Sleep  Quality  and  Daytime  Function  in  Adult.s  with  Cystic  Fibrosis 
and  Severe  Lung  Disease — Dancey  DR.  Tullis  ED.  Hesiegravc  R. 
Thornley  K.  Hanly  PJ.  Eur  Respir  J  2002  Mar;19(3);504-.'il(). 

It  was  hypothesized  that  adult  cystic  fibrosis  (CP)  patients  with  severe 
lung  disease  have  impaired  daytime  function  related  to  nocturnal  hypox- 


aemia  and  sleep  disruption.  Nineteen  CP  patients  (forced  expiratory  vol- 
ume in  one  second  2ii±T7o  predicted)  and  10  healthy  subjects  completed 
sleep  diaries,  overnight  polysomnography  (PSG).  and  assessment  of  day- 
time sleepiness  and  ncurocognitive  function.  CP  patients  tended  to  report 
more  awakenings  (().7±()..S  versus  ().3±0.2  x  h  '.  p=().()8),  and  PSG 
revealed  reduced  sleep  efficiency  (7I±2.'>  versus  93±4%.  p=0.0()4)  and  a 
higher  frequency  of  awakenings  (4.2±2.7  versus  2.4±l.4  x  h  '.  p=0.06). 
Mean  arterial  oxygen  saturation  during  sleep  was  lower  in  CF  patients 
(84.4±6.8  versus  94.3±1.5'/r,  p<().0()OI )  and  was  associated  with  reduced 
sleep  efficiency  (regression  coefficient  (r)=0.57,  p=O.OI4).  CP  patients 
had  short  sleep  latency  on  the  multiple  sleep  latency  test  (6.7±3  min).  The 
CF  group  reported  lower  levels  of  activation  and  happiness  and  greater 
levels  of  fatigue  (p<0.01).  which  correlated  with  indices  of  sleep  loss, 
such  as  sleep  efficiency  (r=0.47.  p=IO.O.')).  Objective  ncurocognitive  per- 
formance was  also  impaired  in  CF  patients,  rellected  by  lower  throughput 
for  simple  addition/subtracti<in,  serial  reaction  and  colour-word  confiict. 
The  authors  concluded  that  adult  cystic  fibrosis  patients  with  severe  lung 
disease  have  impaired  ncurocognitive  function  and  daytime  sleepiness, 
which  is  partly  related  to  chronic  sleep  loss  and  nocturnal  hypoxaemia. 

Aerosolized  Iloprost  Induces  a  Mild  but  Sustained  Inhibition  of 
Platelet  Aggregation — Beghetti  M.  Rebcr  G.  de  MP.  Vadas  L.  Chiappe 
A.  Spahr-Schupfer  1.  Rimensberger  PC.  Eur  Respir  J  2002 
Mar;19(3);518-524. 

Pathological  studies  have  revealed  thai  one  of  the  main  features  encoun- 
tered in  the  pulmonary  vasculature  of  patients  with  pulmonary  hyperten- 
sion is  the  presence  of  thrombotic  lesions.  Open  pilot  studies  have  indi- 
cated that  aerosolized  iloprost  may  have  beneficial  effects  in  patients  with 
pulmonary  hypertension.  The  effects  of  aerosolized  iloprost  on  platelet 
function  and  plasma  cyclic  adenosine  monophosphate  (cAMP)  were  stud- 
ied. Platelet  aggregation  and  plasma  cAMP  were  measured  at  baseline,  30 
min.  4  and  6  h  after  inhalation  of  \5  microg  iloprost  in  10  healthy  volun- 
teers. Maximal  platelet  aggregation  in  response  to  adenosine  diphosphate 
(ADP)  (2  and  6  micromol  x  L  ').  collagen  (2.5  and  5  microg  x  niL  '). 
epinephrine  ( 1.25  and  5  micromol  x  L  ')  and  arachidonic  acid  (0.5  mg  x 
niL  'I  was  measured.  Platelet  aggregation  was  significantly  inhibited  at 
30  min  in  response  to  ADP  (2  and  6  micromol  x  L '.  epinephrine  (1.25 
and  5  micromol  x  L  ')  and  collagen  (2.5  microg  x  mL').  It  was  still  inhib- 
ited at  4  h  in  response  to  the  same  agents,  but  normalized  at  6  h.  cAMP 
increased  at  30  min.  from  27.3±1.2  to  31.8±1.2  nmol  x  L '.  remained 
increased  at  4  h  (29.2+1.3  nmol  x  L')  and  normalized  at  6  h  (27.4±1.1 
nmol  X  L  ').  Aerosolized  iloprost  induced  a  mild  but  sustained  inhibition 
of  platelet  aggregation.  Platelet  aggregation  inhibition  may  be  one  of  the 
mechanisms  which  explains  the  beneficial  effect  of  repeated  inhalation  of 
iloprost  in  pulmonary  hypertension. 

Recording  Flow  in  the  First  Second  of  a  Maximal  Forced  Expiratory 
Manoeuvre:  Influence  of  Frequency  Content — Miller  MR.  Lloyd  J. 
Bright  P.  EurRespir  J  2002  Mar;l9(3);5.30-5.«. 

The  frequency  content  of  the  first  second  of  the  maximum  forced  expira- 
tory manoeuvre  (MFEM)  was  measured  to  determine  if  the  currently 
accepted  frequency  limit  of  20  Hz  for  MFEM  is  adequate  for  recording 
peak  expiratory  fiow  (PEF).  The  frequency  response  of  a  Fleisch  pneu- 
motachograph (PT)  was  measured  and  used  to  record  MFEM  from  24 
patients  attending  a  lung-function  laboratory  and  26  normal  volunteers. 
The  first  1.024  s  of  the  signal  recorded  at  1.000  Hz  for  that  blow  with 
maximum  PEP.  underwent  fast  Fourier  transformation  using  a  triangular 
w  indow  function,  applied  afier  0.75  s  to  reduce  fiow  lineariy  to  zero.  All 
the  frequencies  above  a  set  limit  were  removed,  followed  by  inverse 
transformation  to  reconstitute  the  blow.  The  limits  for  this  frequency  cut- 
off were  progressively  varied  from  100  Hz  down  to  15  Hz.  with  the 
resulting  PEF  being  compared  with  the  PEP  from  the  reconstituted  blow 
with  no  frequency  reduction.  The  average±SD  age  for  the  group  was 
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47±18  yrs  and  the  average  PEF  was  430±I87  L  x  min  '.  which,  when 
expressed  as  a  slandardl/ed  residual,  was  0.1  ±2.1.  with  a  range  from  -4.5- 
.^.9  indicating  a  good  spread  around  normal  values.  Average  rise  time  to 
PEF  was  83±-^8  ms  and  dwell  time  >9()9;  PEF  was  4.';±25  ms.  Cut-off 
>20  H/  reduced  the  mean  PEF  of  the  group  by  8.5  L  x  min  '  (959f  confi- 
dence limit  5.5-1  1.4  L  x  min  ').  whereas  cut-off  >30  Hz  reduced  mean 
PEF  by  4.4  L  x  min  '  (2.6-6.2).  In  the  present  study  subjects.  30  Hz  was 
on  the  95th  percentile  of  frequencies  for  defining  the  upper  limit  for  98% 
of  the  power  spectrum  for  the  first  second  of  the  blow.  It  has  been  shown 
that  there  are  frequencies  >20  Hz  that  contribute  to  peak  expiratory  flow 
enough  to  influence  readings  made  using  conventional  hand-held  peak 
expiratory  flow  meters,  such  as  the  mini-Wright.  Devices  used  for  record- 
ing flow  from  a  maximum  forced  expiratory  manoeuvre  should  therefore 
have  an  adequate  frequency  response  of  up  to  30  Hz. 

Changes  in  the  Transmission  of  Tuberculosis  in  New  York  City  from 
1990  to  1999— Geng  E.  Kreiswirlh  B.  Driver  C.  Li  J.  Burzynski  J,  Del- 
laLatta  P.  et  al.  N  Engl  J  Med  2002  May  9;346(  19):1453-1458. 

BACKGROUND:  Over  the  past  decade,  there  has  been  a  reduction  in  the 
incidence  of  tuberculosis  in  New  York  City  and  in  the  United  States. 
However,  the  reduction  has  been  confined  mainly  to  U.S. -bom  persons. 
Understanding  the  reasons  for  the  lack  of  reduction  among  non-U. S.-bom 
persons  may  lead  to  new  strategies  for  tuberculosis  control.  METHODS: 
We  performed  DNA  fingerprinting  with  the  IS61 10  insertion  sequence  of 
the  organisms  isolated  from  patients  with  culture-positive  tuberculosis  in 
northern  Manhattan  from  1990  to  1999.  The  goal  was  to  identify  the 
strains  responsible  for  multiple  infections,  presumably  through  recent 
transmission  (clusters  of  cases),  as  well  as  the  strains  found  in  only  one 
patient,  presumably  representing  reactivation  of  latent  infection. 
RESULTS:  Of  546  available  isolates  of  Mycobaclerium  luherculosis.  261 
(48  %)  belonged  to  a  cluster  and  285  (52  %)  did  not.  In  multivariate  anal- 
ysis, significant  predictors  of  noncluster  status  included  birth  outside  the 
United  States  (odds  ratio  for  a  strain  causing  a  cluster  among  non-His- 
panic foreign-bom  patients,  0.31;  95  %  confidence  interval,  0.14  to  0.66; 
odds  ratio  among  Hispanic  foreign-born  patients,  0.51;  95  %  confidence 
interval,  0.30  to  0.88),  age  >  60  years  (odds  ratio,  0.37),  and  diagnosis 
after  1993  (odds  ratio,  0.50).  All  these  characteristics  appeared  to  be  asso- 
ciated with  reactivation  di.sease  rather  than  with  tuberculosis  due  to  recent 
transmission.  Homelessness  was  associated  with  clustering  (odds  ratio. 
1.78;  95  %  confidence  interval,  0.99  to  3.20)  and  therefore  with  recent 
transmission.  CONCLUSIONS:  These  findings  from  northern  Manhattan 
suggest  that  among  foreign-born  persons,  tuberculosis  is  largely  caused 
by  reactivation  of  latent  infection,  whereas  among  U.S.-bom  persons, 
many  cases  result  from  recent  transmission.  Strategies  for  the  control  and 
elimination  of  tuberculosis  among  foreign-born  persons  at  high  risk 
should  be  directed  toward  the  treatment  of  latent  tuberculosis  infection. 

Benefit  of  Atrial  Pacing  in  Sleep  Apnea  Syndrome — Garrigue  S.  Bor- 
dier  P.  Jais  P.  Shah  DC,  Hocini  M,  Raherison  C.  et  al.  N  Engl  J  Med. 
2002  Feb  7;346( 6 1:444-445.  Erniium  in:  N  Engl'  J  Med  2002  Mar 
N:346l  1 1 1.S72. 

BACKGROUND;  Many  patients  with  sleep  apnea  syndrome  have  noc- 
turnal bradycardia,  paroxysmal  tachyarrhythmias,  or  both,  which  can  be 
prevented  by  pemianent  atrial  pacing.  We  evaluated  the  effect  of  using 
cardiac  pacing  to  increase  the  heart  rate  during  sleep  in  patients  with 
sleep  apnea  syndroine.  METHODS:  We  studied  15  patients  ( 1 1  men  and 
4  women:  mean  |±SD|  age.  69+9  years)  with  central  or  obstructive  sleep 
apnea  who  had  received  permanent  atrial-synchronous  ventricular  pace- 
makers for  symptomatic  sinus  bradycardia.  All  patients  underwent  three 
polysomnographic  evaluations  on  consecutive  nights,  the  first  night  for 
base-line  evaluation  and  then,  in  random  order,  one  night  in  .spontaneous 
rhythm  and  one  in  dual-chamber  pacing  mode  with  atrial  overdrive  (basic 


rate.  15  beats  per  minute  faster  than  the  mean  nocturnal  sinus  rate).  The 
total  duration  and  number  of  episodes  of  central  or  obstructive  sleep 
apnea  or  hypopnea  were  analyzed  and  compared.  RESULTS:  The  mean 
24-hour  sinus  rale  during  spontaneous  rhythm  was  57  ±  5  beats  per 
minute  al  base  line,  as  compared  with  72  ±  3  beats  per  minute  with  atrial 
overdrive  pacing  (p<0.0()l).  The  total  duration  of  sleep  was  321  ±  49 
minutes  in  spontaneous  rhythm,  as  compared  with  331  ±46  minutes  with 
atrial  overdrive  pacing  (p=0.48).  The  hypopnea  index  (the  total  number 
of  episodes  of  hypopnea  divided  by  the  number  of  hours  of  sleep)  was 
reduced  from  9  ±  4  in  spontaneous  rhythm  to  3  ±3  with  atrial  overdrive 
pacing  (p<0.001 ).  For  both  apnea  and  hypopnea.  the  value  for  the  index 
was  28  ±  22  in  spontaneous  rhythm,  as  compared  with  1 1  ±  14  with  atrial 
overdrive  pacing  (p<0.001).  CONCLUSIONS:  In  patients  with  sleep 
apnea  syndrome,  atrial  overdrive  pacing  significantly  reduces  the  number 
of  episodes  of  central  or  obstructive  sleep  apnea  without  reducing  the 
total  sleep  time 

Strategies  for  Culturally  Effective  End-of-Life  Care — Crawley  LM, 
Marshall  PA,  Lo  B.  Koenig  BA;  The  End-of-Life  Care  Consensus  Panel. 
Ann  Intern  Med  2002  May  7;136(9):673-679. 

As  a  result  of  profound  worldwide  demographic  change,  physicians  will 
increasingly  care  for  patients  from  cultural  backgrounds  other  than  their 
own.  Differences  in  beliefs,  values,  and  traditional  health  care  practices 
are  of  particular  relevance  at  the  end  of  life.  Health  care  providers  and 
patients  and  families  may  not  have  shared  understandings  of  the  meaning 
of  illness  or  death  and  may  not  agree  on  the  best  strategies  to  plan  for  the 
end  of  life  or  to  alleviate  pain  and  suffering.  Good  end-of-life  care  may  be 
complicated  by  disagreements  between  physicians  and  patients,  difficult 
interactions,  or  decisions  the  physician  does  not  understand.  Challenges 
may  result  from  cultural  differences  between  the  patient's  background 
and  traditional  medical  practice.  Values  so  ingrained  in  physicians  as  to 
be  unquestioned  may  be  alien  to  patients  from  different  backgrounds. 
Physicians  need  to  be  sensitive  to  cultural  differences  and  to  develop  the 
skills  necessary  to  work  with  patients  from  diverse  backgrounds.  Com- 
munity and  cultural  ties  provide  a  source  of  great  comfort  as  patients  and 
families  prepare  for  death.  This  paper  describes  two  cases  that  raise  issues 
about  cross-cultural  end-of-life  practice  and  suggests  strategies  for  nego- 
tiating common  problems.  Physicians  should  assess  the  cultural  back- 
ground of  each  patient  and  inquire  about  values  that  may  affect  care  at  the 
end  of  life.  They  should  become  aware  of  the  specific  beliefs  and  prac- 
tices of  the  populations  they  serve,  always  remembering  to  inquire 
whether  an  individual  patient  adheres  to  these  cultural  beliefs.  Attention 
to  cultural  difference  enables  the  physician  to  provide  comprehensi\e  and 
compassionate  palliative  care  at  the  end  of  life. 

Transition  Programs  in  Cystic  Fibrosis  Centers:  Perceptions  of 
Patients — .'\nderson  DL,  Flume  PA.  Hardy  KK.  Gray  S.  Pcdiatr  Pul- 
monol  2002  May;33(5):327-33l. 

There  is  a  growing  population  of  adults  with  cystic  fibrosis  (CF)  and  a 
need  for  development  of  adult  CF  programs.  Recommendations  for  trans- 
fer of  patients  from  pediatric  care  to  an  adult  program  include  a  transition 
program.  The  purpose  of  this  study  was  to  survey  adult  CF  patients  to 
assess  their  own  concerns  regarding  this  issue.  A  survey  was  sent  to  all 
1.288  members  of  the  International  Association  of  Cystic  Fibrosis  Adults 
(lACFA),  with  a  response  rate  of  25.99^-  (n  =  334).  The  majority  of 
patients  (8l.29r)  received  care  from  a  CF  center;  the  major  difference 
between  those  seen  al  a  CF  center  and  those  seen  at  another  facility  was 
proximity  lo  a  CF  center.  Nearly  one-fourth  of  paiients  seen  at  a  CF  cen- 
ter continued  to  receive  care  from  a  pediatrician  even  though  a  CF-trained 
internist  was  available;  though  these  patients  were  younger,  their  mean 
age  was  still  about  30  years.  Patients  seen  by  a  pediatrician  were  more 
like  to  be  students  and  to  live  with  their  parents.  Those  paiients  seen  in  an 
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adult  program  iJej.crihcd  a  variL'ty  iif  criteria  tor  their  transfer  to  the  aduh 
pro-gram,  bin  there  were  no  consistent  findings  to  suggest  a  standard 
transition  program.  Indeed,  many  patients  did  not  meet  the  adult  team 
until  the  time  of  the  transfer.  Most  imporlantly,  the  patients  reported  their 
level  of  concern  about  transfer  as  minimal,  far  less  than  what  CF  physi- 
cians had  perceived.  These  differences  may  impede  the  successful  transi- 
tion of  patients  into  an  adult  program. 

Correlation  Between  Digital  Clubbin!>  and  Pulmonary  Function  in 
Cj'stic  Fibrosis — Nakamiua  CT.  Ng  GY.  Palon  JY.  Keens  TG,  WitiTier 
JC,  Bautista-Bolduc  D,  Woo  MS.  Pedialr  Pulmonol  2002  May;33{5):332- 
338. 

The  correlation  between  digital  clubbing  and  certain  pulmonary  function 
derangements  (hypoxemia  and  FEV|)  was  previously  described.  How- 
ever, the  relationship  between  digital  clubbing  and  other  measures  of  pul- 
monary function  or  the  presence  of  liver  disease  in  patients  with  cystic 
fibrosis  (CF)  is  poorly  defined.  Hence  we  compared  the  digital  clubbing 
index  (CI:  ratio  of  distal  phalangeal  depth  to  interphalangeal  depth)  of 
100  patients  with  CF  (43  males.  57  females;  mean  age.  15.7  ±  7.3  years! 
with  that  of  100  age-  and  gender-matched  healthy  controls.  Digital  club- 
bing was  defined  as  a  CI  >  1.00  (mean  ±2.6  SD;  99%  of  normal  subjects). 
The  CI  and  its  relationship  to  pulmonary  function  and  to  liver  disease  was 
then  evaluated  in  the  CF  patients.  Digital  clubbing  was  present  in  75/100 
(75%)  of  CF  patients  but  was  absent  in  all  controls  (p  <  0.0001).  In  CF 
patients.  CI  was  inversely  correlated  with  Pao,  (r  =  -0.555;  p  <  0.001 ). 
FEVi  (r  =  -0.499;  p  <  0.001 ).  and  FEF:5.75%  (r'"=  -0.404;  p  <  0.001 ).  and 
was  positively  correlated  with  RV  (r  =  0.285:  p  <  0.05)  and  the  slope  of 
phase  3  of  single-breath  nitrogen  washout  (SP3N;)  (r  =  0.532;  p  <  0.01 ). 
There  was  no  significant  correlation  between  CI  and  age  (r  =  0.020;  p  = 
0.84),  TLC  (r  = -0.097;  p  =  0.34).  Paco,(r  =  0.167:  p  =  0.10).  or  history  of 
liver  disease  (p  =  0.08).  We  conclude  that  in  CF.  the  degree  of  digital 
clubbing  is  related  to  degree  of  hypoxemia,  airways  obstruction,  hyperin- 
fiation,  and  nonuniformity  of  ventilation. 

Subcutaneous  Terbutaline  in  Children  with  Chronic  Severe 
Asthma — Payne  DN.  Balfour-Lynn  IM,  Biggart  EA,  Bush  A.  Rosenthal 
M.  Pediatr  Pulmonol  2002  May;33(5):356-36l. 

A  continuous  subcutaneous  infusion  of  terbutaline  (CSIT)  was  used  to 
treat  8  children  with  chronic  severe  asthma  who  continued  to  experience 
frequent  symptoms,  despite  treatment  with  regular  oral  prednisolone. 
Five  patients  experienced  a  symptomatic  improvement  from  CSIT,  lead- 
ing to  a  reduction  in  regular  medication.  Three  patients  did  not  experience 
any  lasting  benefit  from  CSIT.  The  most  common  side  effects  were 
related  to  the  infusion  site  (bruising  and  local  infection).  CSIT  may  lead 
to  an  improvement  in  symptoms  and  a  reduction  in  oral  steroid  dose  in 
selected  children  with  chronic  severe  asthma.  These  initial  findings  sup- 
port the  need  for  further  conlrdlled  studies  to  evaluate  the  use  of  CSIT  in 
severe  childhood  asthma. 

Effects  of  Intrabronchial  Foreign  Body  Reteiition — Yildizeli  B. 
Zonuzi  F.  Yuksel  M,  Kodalli  N,  Cakalagaoglu  F.  Kullu  S.  Pediatr  Pul- 
monol 2002  May;33(5):362-367. 

Unrecognized  bronchial  foreign  bodies  (Fbs)  cause  irreversible  changes 
in  the  airways.  However,  the  exact  course  of  these  changes  is  not  well- 
known.  We  developed  an  animal  model  of  bronchial  obstruction  to  radio- 
logically  and  histopathologically  assess  the  development  of  postobstruc- 
tive  pulmonary  changes.  A  piece  of  peanut  was  placed  in  the  airways  of 
21  rabbits  through  a  2.5-mm  rigid  bronchoscope.  Animals  were  divided 
into  three  groups  (groups  I-III)  that  were  sacrificed  on  day  3,10.  and  30 
after  Fb  placement,  respectively.  Prior  to  sacrifice,  since  there  were  no 
differences  between  the  groups  prior  to  Fb  placement,  computerized 
tomography  (CT)  of  the  hnig  was  taken,  and  the  kings  were  harvested  for 


histologic  analysis  under  light  microscope.  In  group  I,  leukocyte  infiltra- 
tion around  the  bronchial  wall  (p  =  0.0003)  and  edeina  (p  =  0.0384) 
around  the  alveolar  septa  were  the  predominant  histological  findings.  The 
CT  scan  was  normal.  In  group  II  and  group  III.  increased  amounts  of 
mononuclear  cells  and  macrophage  infiltration  around  the  bronchial  wall 
were  observed  (p  =  0.(XX)8.  p  =  0.0409.  respectively).  There  were  no  dif- 
ferences in  presence  of  granuloma  formation,  emphysema,  atelectasis,  or 
thickness  of  alveolar  septa  among  the  three  groups.  The  CT  scan  of  group 
II  showed  consolidations  plus  minimal  bronchial  dilatation  in  the 
involved  lung  of  the  rabbits  (p  not  significant).  Bronchial  cartilage 
destruction  was  seen  in  4  out  of  7  rabbits  in  group  111  (p  =  ().()()7I ).  We 
conclude  that  30-day  retention  of  intrabronchial  peanut  caused  bronchial 
cartilage  destruction  and  fibrosis  that  were  attributed  as  bronchiectatic 
changes  in  the  airways  of  the  lung  parenchyma.  Therefore,  any  case  with 
suspected  foreign  body  aspiration  should  be  treated  immediately  to  pre- 
vent possible  irreversible  changes  of  the  lungs. 

Noninvasive  Investigation  of  Hepatopulmonary  Syndrome  in  Chil- 
dren and  Adolescents  with  Chronic  Cholestasis — Santamaria  F.  Sar- 
nelli  P.  Celentano  L.  Farina  V.  Vegnente  A.  Mansi  A.  et  al.  Pediatr  Pul- 
monol 2002  May;33( 5 1:374-379. 

Early  detection  of  hepatopulmonary  syndrome  (HPS)  may  be  delayed 
because  of  invasiveness  of  the  diagnostic  procedures.  In  this  pilot  study, 
we  prospectively  investigated  the  usefulness  of  determining  transcuta- 
neous O;  tension  after  100%  O:  (TcPO;100)  breathing  using  a  transcuta- 
neous hyperoxia  test  (THT)  in  1 1  children  with  chronic  cholestasis  and 
without  primary  cardiopulmonary  disease.  These  patients  also  underwent 
alveolar-arterial  Oi  gradient  testing  (AaDO;)  at  an  inspired  oxygen  frac- 
tion (F|Ot)  of  0.21.  lung  scintiscan,  and  contrast  transthoracic  echocardio- 
graphy (TTE).  Three  of  them  had  a  liver  transplantation  because  of  the 
downhill  course  of  their  liver  disease  and  respiratory  status.  THT  transcu- 
taneous Ot  tension  at  21%  Fio,  (TcP0221)  was  75  ±  13  mmHg,  and 
increased  to  488  ±  106  mm  Hg' after  100%  O:  breathing  (TcPO^lOO). 
Both  mean  values  were  not  significantly  different  from  those  found  in  8 
age-matched  controls  (p  =  0.9  and  p  =  0.5,  respectively).  However,  one 
patient,  in  spite  of  her  stable  liver  function,  showed  an  abnormal 
TcPO:2l  and  TcPO:IOO  (45  mm  Hg  and  210  mm  Hg,  respectively).  This 
same  subject  was  also  the  only  patient  with  abnormalities  of  AaDO:  (54.2 
mm  Hg;  normal  value,  <  20  mm  Hg).  lung  scintiscan  (brain/lung  ratio  of 
technetium-99  fixation  (B/L  SI)  =  9.  normal  value  <  I),  and  TTE.  sug- 
gesting intrapulmonary  vasodilatations  and  shunts.  Given  the  clinical 
development  of  cyanosis  and  plalypnea,  all  criteria  for  HPS  were  ful- 
filled, and  timing  of  her  liver  transplantation  was  therefore  accelerated. 
This  resulted  in  HPS  regression.  In  children  with  chronic  cholestasis, 
repeated  transcutaneous  bedside  measurements  are  a  rapid  and  reliable 
noninvasive  test  for  characterizing  the  severity  of  abnormal  oxygenation, 
and  may  prove  useful  also  in  liver  posttransplantation  monitoring. 

Assessment  of  Inspiratory  Flow  Limitation  in  Children  with  Sleep- 
Disordered  Breathing  by  a  Nasal  Cannula  Pressure  Transducer  Sys- 
tem— Sercbrisky  D.  Cordero  R.  Mandeli  J.  Kattan  M.  Lamm  C.  Pediatr 
Pulmonol  2002  May;33(5):380-387. 

A  nasal  cannula  pressure  transducer  system  identifies  inspiratory  fiow 
limitation  and  increased  upper  airway  resistance  in  adults  with  sleep-dis- 
ordered breathing  (SDB).  The  purpose  of  this  study  was  to  evaluate 
whether  nasal  cannula  pressure  (NCP)  detects  apneas  and  hypopneas  as 
well  as  additional  How-limited  events  associated  with  increased  airway 
resistance  in  children.  We  studied  NCP  in  47  patients  (ages  2-14  years) 
referred  for  SDB  to  a  university-based  sleep  disorders  program  during 
nocturnal  polysomnography  (NPSG).  During  NPSG.  airflow  was 
assessed  simultaneously  by  thermistor  and  NCP.  There  was  a  high  corre- 
lation between  apneas  assessed  by  thermistor  (T)  and  NCP  (r  =  0.90.  p  < 
0.0001),  and  for  hypopneas  using  these  two  methods  (r  =  0.94,  p  = 
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O.OIKll).  Rcspiralory  i.iri\ing  pressure  was  imilrcclly  measured  wuh  an 
esophageal  pressure  catheter.  Flow-Miiiited  (tlattencd)  NCP  waves  were 
associated  with  significantly  higher  driving  pressure,  indicating  elevated 
upper  airway  resistance,  compared  to  nontlow -limited  (rounded)  waves 
during  nonrapid  eye  movement  (NREM)  (p  =  0.0.5)  and  rapid  eye  move- 
ment (RLMi  (p  =  0.01 )  sleep.  Patients  were  classified  as  either  having 
obstrucli\e  sleep  apnea  syndrome  (OSAS)  or  primary  snoring,  based  on 
standard  NPSG  criteria.  NCP  identified  additional  respiratory  events  with 
a  flattened  contour  (FC)  not  detected  by  thermistor.  NCP  is  a  noninvasive 
device  that  identifies  obstructive  apneas  and  hypopneas  as  well  as  addi- 
tional respiratory  events  associated  with  llin\  liniitalion  in  children. 

Assessment  of  a  I.ow-Cost  Home  Monitoring  Spirometer  for  Chil- 
dren—Bastian-I.ee  Y.  Chavasse  R,  Richter  H.  .Seddon  P.  Pcdiatr  Pul- 
monol  2002  May;33(5);388-394. 

Electronic  devices  are  now  available  to  measure  and  store  lung  lunclion 
parameters  in  the  home.  Before  adopting  a  device  for  clinical  or  research 
use.  it  is  important  to  validate  it  in  the  target  patient  group.  The  aim  of 
this  study  was  to  assess  a  low-cost,  portable,  logging  spirometer,  the  VM 
Plus  (VM).  against  a  standard  laboratory  Jaeger  spirometer  (JS)  for  use  in 
children  with  respiratory  disease.  Seventy  children  with  stable  asthma  or 
cystic  fibrosis  performed  spirometry  on  the  two  devices,  and  results  for 
peak  expiratory  flow  (PEP)  and  forced  expiratory  volume  in  I  sec  (FEV|) 
were  compared.  Comparison  was  made  both  using  the  two  devices  sepa- 
rately (separate  method)  and  with  the  devices  connected  in  series  (.series 
method).  Reproducibility  of  the  VM  measurements  was  also  assessed. 
Correlation  between  measurements  was  close  (R  values:  separate.  PEF. 
0.91;  FEV|.  0.94;  series.  PEF.  0.97.  FEV,.  0.99).  but  PEF  readings  on  the 
VM  Plus  were  substantially  higher  than  with  the  JS  (mean  difference: 
separate.  54.8  L/min;  series.  28.2  L/min).  This  reflects  well-reported  dif 
ferences  in  PEF  measurements  between  the  Mini-Wright  PEF  meter,  on 
which  the  VM  Plus  spirometer  is  based,  and  conventional  spirometers. 
Limits  of  agreement  (series  method)  were:  PEF.  -13.2  to  -f69.6  L/min; 
FEV|.  -0.03  to  -fO.19  L.  Reproducibility  of  VM  Plus  measurements  was 
acceptable:  coefficient  of  variation  for  PEF  was  4%;  for  FEVj,  4.3%; 
coefficient  of  reproducibility  for  PEF.  39  L/min;  for  FEV|.  0.26  L.  The 
VM  Plus  provides  reasonably  accurate,  reproducible  measurements  of 
PEF  and  FEVj.  but  intrinsic  bias,  particularly  in  PEF  measurement,  needs 
to  be  taken  into  account.  Its  potential  to  document  longitudinal  changes  in 
lung  function  in  children  with  respiratory  disea.se  at  home  merits  further 
study. 

Two- Year  Retrospective  Economic  Evaluation  of  Three  Dual-Con- 
troller Therapies  Used  in  the  Treatment  of  Asthma — O'Connor  RD. 
O'Donnell  JC.  Pinto  LA.  Wiener  DJ,  Legorreta  AP.  Chest  2002 
Apr;l2l(4):l()28-I035. 

OBJECTIVE:  To  compare  asthma-related  health-care  utilization  and 
expenditures  for  patients  prescribed  one  of  three  dual-controller  thera- 
pies: fluticasone  plus  salmeterol.  inhaled  corticosteroids  (ICS)  [excluding 
fluticasone]  plus  salmeterol.  and  ICS  plus  a  leukotriene  modifier  (LTM). 
MATERIALS  AND  METHODS:  Asthma-related  medical  claims  from 
two  major  health  plans  were  obtained  for  the  12  months  before  and  after 
the  initiation  of  dual  therapy.  A  total  of  1.325  patients  >  12  years  old  with 
no  claims  for  COPD  or  respiratory  tract  cancer  were  selected  from  the 
approximately  3.5  million  lives  covered.  Multivariable  regression  was 
used  to  assess  differences  in  asthma-related  expenditures.  To  compensate 
for  positive  skew,  all  cost  variables  were  log-transformed.  RESULTS: 
Risk-adjusted  total  asthma-related  costs  for  the  fluticasone-plus-salme- 
terol  cohort  (n  =  121 ).  the  ICS-plus-salmeterol  cohort  (n  =  844).  and  the 
ICS-plus-LTM  cohort  (n  =  30)  were  $975,  $1,089.  and  $1,268.  respec- 
tively. Risk-adjusted  pharmacy  costs  were  $813.  $841.  and  $996.  respec- 
tively. Generalized  linear  modeling,  controlling  for  baseline  covariates. 
indicated  that  compared  to  ICS-plus-LTM  therapy,  fluticasone-plus-sal- 


nieleidl  iherapy  was  associated  Willi  a  sigiulicanl  reduction  in  aslhnia- 
relaled  total  (p  =  0.0014)  and  pharmacy  (p  =  O.OOI )  costs.  Similar  results 
were  found  when  the  ICS-plus-salmeterol  group  and  the  ICS-plus-LTM 
group  were  compared  (p  =  O.CKXJI ).  The  number  of  inpatient,  outpatient, 
and  emergency  department  visits  and  their  corresponding  costs  were 
lower  for  the  fluticasone-plus-salmeterol  cohort,  but  were  not  statistically 
significant  (p  >  0.05).  CONCLUSION;  Results  from  managed-care  prac- 
tice suggest  that  treatment  with  fluticasone  plus  salmeterol.  and  more 
broadly  ICS  plus  salmderol,  yield  imporlaiil  cost  savings  when  compared 
lo  treatment  with  ICS  plus  LTM. 

A  Comparison  of  Albuterol  Administered  by  Metered-Dose  Inhaler 
and  Spacer  with  Albuterol  by  Nebulizer  in  Adults  Pre.senting  to  an 
Urban  Emergency  Department  with  Acute  Asthma — Newman  KB. 
Milne  S.  Hamilton  C.  Hall  K.  Chest  2002  Apr; 1 21  (4):  1036- 104 1. 

STUDY  OBJECTIVES:  To  determine  the  efficacy  of  albuterol  by 
metered-dose  inhaler  (MDI)  and  spacer  compared  to  a  nebulizer. 
DESIGN:  A  prospective,  open-label  study.  SETTING:  Large  urban  emer- 
gency department  (ED).  PATIENTS:  All  consecutive  adult  asthma 
patients  over  a  2.5-year  period.  INTERVENTIONS:  ED  personnel  used  a 
standardized  treatment  algorithm,  which  included  albuterol  administered 
by  nebulization.  for  patients  presenting  to  the  ED  during  the  first  12 
months  of  the  study.  The  treatment  algorithm  then  was  switched  to  one 
that  utilized  albuterol  administered  by  MDI/spacer  as  the  primary  mode 
of  delivery  for  the  following  18  months.  As  part  of  the  conversion  to 
MDI/spacer,  ED  staff  counseled  patients  on  self-management  and  sup- 
phed  patients  with  a  peak  flowmeter,  an  MDI/spacer.  and  an  inhaled 
steroid  for  home  use.  MEASUREMENTS:  Pulmonary  function,  clinical 
outcome,  laboratory  data,  and  financial  data  were  assembled  and  ana- 
lyzed from  2,342  ED  visits  and  1,420  patients.  RESULTS:  While  there 
was  no  significant  difference  in  hospital  admission  rates  between  patients 
in  the  MDI/spacer  group  and  the  nebulizer  group  (13.2%  and  14,6%, 
respectively),  there  was  a  statistically  greater  improvement  in  peak  flow 
rates  in  the  MDI/spacer  group  ( 126.8  vs  1 1 1.9  L/min.  respectively;  p  = 
0.002).  The  MDI/spacer  group  also  spent  significantly  less  time  in  the  ED 
(163.6  and  175  min,  respectively;  p  =  0.007).  had  a  lower  total  albuterol 
dose  (1.125  microg  and  6.700  microg.  respectively;  p  <  0.001).  and 
showed  a  greater  improvement  in  arterial  oxygen  saturation  (p  =  0.043). 
Relapse  rates  at  14  and  21  days  were  significantly  lower  (p<  0.01  andp< 
0.05.  respectively)  among  patients  treated  with  the  MDI/spacer  and  were 
associated  with  asthma  education  and  the  provision  of  a  peak  flowmeter, 
a  spacer,  and  an  inhaled  corticosteroid  for  patients"  home  use.  CONCLU- 
SIONS: Albuterol  ;idministered  by  MDI/spacer  is  an  efficacious  and  cost- 
effective  alternative  to  nebnii/ation  in  adults  with  acute  asthma  who  pre- 
sent at  a  large  urban  ED. 

Association  of  Malignancy  with  Diseases  Causing  Interstitial  Pul- 
monary Changes — Bouros  D,  Hatzakis  K.  Labrakis  H,  Zeibecoglou  K. 
Chest  2002  Apr; 1 2 1 (4):  1 278- 1 289. 

A  number  of  studies  have  shown  a  high  incidence  of  lung  cancer  in 
patients  with  idiopathic  pulmonary  fibrosis  (9.8  to  38%)  compared  to 
control  subjects  (2  to  6.4'* ).  A  similar  trend  occurs  in  other  entities  that 
affect  the  interstitial  lung  compartment,  such  as  systemic  sclerosis  and 
sarcoidosis,  as  well  as  occupational  diseases.  The  pathogenesis  ol  lung 
cancer  in  patients  with  diffuse  pulmonary  fibrosis  is  still  unclear.  Recent 
progress  in  molecular  and  cellular  biology  has  shed  some  light  on  the 
possible  interactions  of  several  types  of  inflaminatory  cells,  following  the 
deleterious  effects  of  toxic  factors  leading  to  alveolitis,  and  destruction 
and  disorganization  of  lung  parenchyma,  which  results  in  fibrosis.  Fur- 
ther research  in  the  field  would  enhance  our  understanding  of  the 
pathogenic  mechanisms  of  cancer  development  in  these  patients,  and  to 
explain  the  reason  for  the  different  incidence  of  lung  cancer  in  patients 
with  various  interstitial  lung  diseases. 


Respiratory  Care  .  August  2002  Vol  47  No  8 


875 


Editorials 


Pulmonary  Gas  Exchange  During  Sleep  in  Patients  with 
Airflow  Limitation  Undergoing  Long-Term  Oxygen  Therapy 


Long-term  oxygen  therapy  (LTOT)  is  a  routine  treat- 
ment for  chronic  respiratory  faiUire.  Worldwide,  more  than 
2  million  patients  benefit  from  LTOT.'  Although  the  in- 
dications for  and  methods  of  LTOT  are  well  established,--^ 
there  are  aspects  of  LTOT  that  remain  matters  of  ongoing 
debate. 

One  such  subject  of  uncertainty  is  the  effect  of  oxygen 
treatment  during  sleep.  Sleep  induces  important  changes  in 
breathing.-*  Lack  of  cortical  control,  resetting  of  the  respi- 
ratory center  to  higher  Paco,-  '^"^  decreased  intercostal 
muscle  activity  lead  to  alveolar  hypoventilation.  During 
sleep,  retention  of  bronchial  secretions,  increased  airway 
resistance,  and  decreased  functional  residual  capacity  ag- 
gravate ventilation-perfusion  imbalance.  Those  changes  un- 
favorably influence  pulmonary  gas  exchange. 

Robin  was  probably  the  first  to  suggest  that  hypoxemia 
is  aggravated  during  sleep  in  patients  with  chronic  ob- 
structive pulmonary  disease  (COPD).''  This  was  confirmed 
by  Koo  et  al,^  who  performed  serial  measurements  of  ar- 
terial blood  gases  in  sleeping  COPD  patients  and  found 
P^o,  lower  and  P^co,  higher  than  in  the  awake  state.  The 
lowest  Pgo,  and  the  highest  Paco,  ^c^e  observed  during 
deep  sleep  and  rapid-eye-movement  sleep. 

See  The  Original  Study  on  Page  882 

The  introduction  of  ct)ntinuous.  noninvasive  measure- 
ment of  blood  oxygen  saturation  (via  pulse  oximetry  [SpQ  J ) 
allowed  for  more  accurate  measurement  during  sleep.'  ** 
Oximetry  recordings  demonstrated  that  patients  with  ad- 
vanced COPD  experience  multiple,  prolonged,  (20-30- 
min)  desaturation  episodes,  mostly  during  rapid-eye- 
moNcment  sleep. 

Those  observations  led  to  a  hypothesis  (forwarded  in- 
dependentK  on  both  sides  of  the  Atlantic)  that  aggravation 
of  hypoxemia  (more  precisely,  aggravation  of  alveolar  hyp- 
oxia) during  sleep  accelerates  development  of  pulmonary 
hypertension  (cor  pulmonale)  in  COPD."'" 

Since  then  the  importance  of  supplemental  oxygen  dur- 
ing sleep  has  been  emphasi/eil  in  all  LTOT  guidelines.  It 
was  assumed  that  oxygen  supplementation  during  sleep 
would  prevent  nocturnal  desaluratioiis,  hut  several  research- 
ers have  found  that  nocturnal  desatinations  can  occur  in 
sleeping  patients  breathing  oxygen  at  a  dose  that  assures 


satisfactory  oxygenation  at  rest  during  the  day.  Sliwinski 
et  al"  performed  24-hour  pulse  oximetry  with  at-home 
COPD/LTOT  patients  and  found  that  the  majority  of  pa- 
tients had  periods  of  substantial  desaturation  during  sleep, 
spending  >  2  hours  of  sleep  with  Sp^  below  90%,  despite 
breathing  supplemental  oxygen. 

Plywaczewski  et  al'-  performed  2  overnight  pulse  oxim- 
etry measurements,  one  on  air,  the  other  on  oxygen,  with 
82  nonselected,  consecutive.  COPD  patients  qualified  for 
LTOT.  Thirty-nine  subjects  (48%)  spent  66%  of  the  night 
with  Spo,  below  90%.  despite  breathing  supplemental 
oxygen. 

In  this  issue  of  Respiratory  Care.  Tarrega  et  al"  point 
out  another  problem  related  to  breathing  oxygen  during 
sleep.  With  39  patients  undergoing  or  qualified  for  LTOT, 
Tarrega  et  al  measured  arterial  blood  gases  at  3:00  am, 
7:00  am.  and  noon  while  the  patients  were  breathing  oxygen 
(mean  tlow  of  1 .4  L/min)  sufficient  to  raise  Spy  to  >  90%. 
In  23  "poor  responders"  there  was  significant  P^co,  in- 
crease (>  10  mm  Hg)  and/or  pH  decrease  (to  <  7.33) 
during  the  night  hours.  In  16  "good  responders"  there  was 
either  no  Paco,  increase  or  the  increase  was  negligible. 

Interpreting  those  findings  is  difficult.  First,  the  Paco, 
increase  observed  in  the  majority  of  studied  subjects  was 
unusually  high.  The  Paco,  increase  during  sleep  in  normal 
humans  does  not  exceed  3-4  mm  Hg.'-*  A  similar  Paco, 
increase  was  observed  in  stable  COPD  patients.^- '"^  The 
significant  Paco,  increase  during  sleep  was  observed  in 
patients  with  severe  obstructive  sleep  apnea  syndrome 
(OSAS)."'  Tarrega  et  al  tried  to  exclude  such  patients  by 
taking  detailed  medical  histories  and  excluding  subjects 
who  might  have  OSAS.  but  OSAS  can  only  be  ruled  out 
by  full  polysomnography. 

In  poor  responders,  nighttime  Paco,  increase  was  asso- 
ciated with  higher  Pao,  in  the  morning.  Pao,  at  7:00  am  was 
higher  than  at  mid-day.  awake,  with  the  same  rather  low 
oxygen  (low.  Tarrega  et  al  suggest  that  the  Pao,  increase 
was  related  to  a  higher  fraction  of  inspired  oxygen  (F,o,), 
which  was  due  to  lower  minute  ventilation  during  sleep. 
One  may  also  speculate  that  at  the  time  of  blood  sampling 
the  subjects  might  have  been  hyperventilating,  which  would 
have  caused  an  immediate  P,o,  increase.  However,  that 
amount  i)f  time  was  insufficient  to  lower  Paco,  because 
carbon  dioxide  accumulates  in  the  body  during  sleep. 
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The  nonhdinogcncity  of  the  studied  group  hinders  in- 
terpretation of  the  data.  Although  all  the  subjeets  presented 
with  airtlow  limitation,  more  than  one  third  also  had  eon- 
eomitant  diseases  such  as  tuberculosis,  diaphragm  paresis, 
or  obesity.  Those  restrictive  disorders  may  have  had  var- 
ious effects  on  breathing  pattern,  pulmonary  mechanics, 
and  pulmonary  gas  exchange  during  sleep.  Whatever  were 
the  mechanisms  of  blood  gas  disorders  observed  by  Tar- 
rega  et  al,''  they  were  short-lasting.  The  next  day  at  noon, 
on  oxygen.  P.,c(5,  and  pH  had  returned  to  the  baseline 
values  measured  the  day  before  while  subjects  were  breath- 
ing air. 

Based  on  their  findings.  Tarrega  et  al  raise  the  question 
of  the  safety  of  increasing  the  oxygen  flow  during  sleep  to 
avoid  nocturnal  desaturation.'^  Theoretically,  with  a  hy- 
poxemic patient,  increasing  oxygen  flow  during  sleep  might 
further  decrease  the  hypoxic  drive  to  breathe,  resulting  in 
even  higher  P,,co,-  Fortunately,  that  concern  seems  to  be 
unwarranted.  In  the  Nocturnal  Oxygen  Therapy  Trial,"* 
oxygen  flow  was  increased  by  1  L/min  during  sleep  in  all 
studied  patients,  and  no  adverse  effects  were  reported. 
Sliwiriski  et  al'''  investigated  17  stable  COPD  patients  with 
respiratory  failure  (mean  ±  SD  values  for  P,,,j^  53  ±  9  mm 
Hg  and  P^co,  53  ±  9  mm  Hg).  Spo,  and  end-tidal  carbon 
dioxide  (measured  via  capnography)  were  measured  con- 
tinuously during  2  nights.  During  the  first  night  patients 
breathed  oxygen  at  2  L/min.  and  during  the  other  night  at 
3  L/min.  The  higher  oxygen  flow  resulted  in  higher  Spo,. 
with  no  increase  in  end-tidal  carbon  dioxide. 

The  effect  of  higher  oxygen  flow  on  P.,co,  in  hypercap- 
nic  patients  remains  to  be  studied.  It  seems,  however,  that 
hypoxemia  during  sleep  is  a  more  important  clinical  issue 
than  oxygen-induced  hypercapnia  in  a  stable  COPD  pa- 
tient. 

Many  COPD  patients  preserve  satisfactory  daytime  ox- 
ygenation (P^o,  >  60  mm  Hg)  while  breathing  air  but 
suffer  desaturation  during  sleep  (nocturnal  oxygen  desatu- 
ration  or  NOD).  Fletcher  et  al  found  NOD  in  27%  of  129 
COPD  patients  who  had  daytime  P^q,  >  ^0  r""i  Hg  and 
defined  NOD  as  SpQ^  remaining  below  90%  for  s  5  min- 
utes, with  an  Spo,  nadir  of  <  85%.-" 

Levi-Valensi  et  al-'  studied  40  COPD  patients  with  day- 
time P,o  >  60  mm  Hg  and  defined  NOD  as  at  least  30% 
of  total  sleep  time  with  Spo,  <  90%.  Almost  half  of  the 
studied  subjects  desaturated  during  sleep. 

Under  many  national  guidelines  for  LTOT.  NOD  qual- 
ifies for  nocturnal  oxygen  treatment.--  In  the  United  States, 
to  qualify  for  nocturnal  oxygen  supplementation,  over- 
night pulse  oximetry  must  demonstrate  .Sp(,  ^  88%.  re- 
gardless of  the  duration  of  desaturation.  Nocturnal  oxygen 
is  also  indicated  if  during-sleep  Pgo,  decreases  >  10  mm 
Hg  or  Spo,  decreases  >  5%,  with  signs  or  symptoms  ot 
hypoxemia  (eg.  cognitive  disorders,  restlessness,  or  in- 
somnia).-' However,  the  evidence  supporting  the  necessity 


of  nocturnal  oxygen  supplementation  in  NOD  patients  is 
rather  contradictory. 

Fletcher  et  al-'*-''  reported  that  pulmonary  artery  cathe- 
ter measurements  of  NOD  patients  revealed  mild  pulmo- 
nary hypertension  (pulmonary  artery  pressure  >  2(J  mm 
Hg)  in  the  majority  of  studied  subjects.  Over  3  years  of 
follow-up.  NOD  patients  treated  with  nocturnal  oxygen 
showed  a  slight  but  steady  reduction  in  mean  pulmonary 
artery  pressure,  averaging  3.7  mm  Hg.  NOD  patients  who 
received  sham  treatment  (compressed  air)  showed  pulmo- 
nary artery  pressure  increase  of  3.9  mm  Hg  over  the  same 
period.  Nondesaturators  showed  no  change  in  pulmonary 
artery  pressure.-'' 

In  a  3-year,  retrospective,  multi-center  study,  untreated 
patients  with  nocturnal  hypoxemia  appeared  to  have  a 
higher  risk  of  death. -^  It  is  interesting  that  26%  of  patients 
without  evidence  of  NOD  at  initial  evaluation  subsequently 
developed  NOD  (determined  when  re-studied  42  months 
later). -8 

Recently  the  rationale  for  nocturnal  oxygen  treatment 
was  challenged  by  the  European  working  group  directed 
by  Dr  Weitzenblum  in  Strasbourg. =''  They  investigated  the 
effects  of  nocturnal  desaturation  on  pulmonary  hemody- 
namics in  COPD  patients  with  moderate  hypoxemia  dur- 
ing the  day.  Contrary  to  Fletcher  et  al.  who  found  signif- 
icantly higher  mean  pulmonary  artery  pressure  in 
desaturators  (23.3  ±  4.8  mm  Hg  vs  20.4  ±  4.2  mm  Hg),^^ 
the  Weitzenblum  group  showed  no  difference  in  pulmo- 
nary artery  pressure  between  desaturators  and  nondesatu- 
rators, either  at  rest  (19.4  ±  5.3  vs  18.7  ±  4.4  mm  Hg)  or 
during  steady-state  exercise  of  40  watts  (37.4  ±  8.7  vs 
36.5  ±  8.8  mm  Hg).  These  results  seem  to  suggest  that 
nocturnal  desaturation  does  not  induce  clinically  important 
pulmonary  hypertension  in  COPD  patients  without  or  with 
only  moderate  daytime  hypoxemia.-" 

After  the  initial  investigation,  patients  who  desaturated 
during  sleep  were  randomly  allocated  to  2  groups.  Forty- 
one  patients  commenced  nocturnal  oxygen  supplementa- 
tion, and  31  patients  served  as  controls.  The  measured 
variables  were  pulmonary  hemodynamics  and  survival.'" 
Nocturnal  oxygen  therapy  did  not  modify  the  evolution  of 
pulmonary  hemodynamics.  In  both  groups  the  increase  in 
pulmonary  artery  pressure  after  2  years  was  negligible. 
Over  a  3-year  follow-up  period,  9  patients  from  the  treated 
group  and  7  from  the  control  group  had  died  (a  non-sig- 
nificant difference).  The  authors  concluded  that  the  pre- 
scription of  nocturnal  oxygen  is  probably  not  justified  in 
COPD  patients  with  isolated  NOD.  In  the  most  recent 
study  the  Weit/enbkuii  group  confirmed  that  isolated  noc- 
turnal hypoxemia  or  sleep-related  worsening  of  moderate 
daytime  hypoxemia  does  not  appear  to  faxor  the  develop- 
ment of  pulmonary  hyperlension." 

All  COPD  patients  with  NOD  should  have  OSAS  ex- 
cluded. A  crude  assessment  can  be  done  bv  assessing  over- 
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night  S|„,  readings.  Among  COPD  patients,  nocturnal  de- 
saturation  episodes  usually  last  approximately  20-30  minutes, 
whereas  desaturations  in  OSAS  patients  last  around  20-30 
seconds.  In  patients  with  inerlapping  COPD  and  OSAS  a 
combination  ot  both  teatures  may  be  observed. 

The  treatment  of  all  NOD  COPD  patients  with  noctur- 
nal oxygen  would  result  in  a  large  number  of  subjects 
treated,  at  an  enormous  cost.'-  The  rationale  for  the  treat- 
ment of  isolated  NOD  needs  further  study. 

Jan  Zieliriski  MD 

Department  of  Respiratory  Medicine 
Institute  of  Tuberculosis  and  Lung  Disease 

Warsaw,  Poland 
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DrTiep"s  report  in  this  issue  of  Rf:spiratory  Carh.  which 
describes  a  new  oxygen-conserving  device,  helps  to  draw 
attention  to  nev\  trends  in  portable  oxygen  therapy.'  As 
patients  have  mined  from  hospital  to  home,  o.xygen  ther- 
apy has  provided  a  cost-effective  alternative  for  payers 
and  an  improved  quality  of  life  for  patients.  The  Nocturnal 
Oxygen  Therapy  Trial-  demonstrated  the  value  of  contin- 
uous oxygen  therapy,  and  industry  has  provided  systems  to 
administer  oxygen  in  the  home.  The  Third  Oxygen  Con- 
sensus Conference  concluded  that  most  long-term  oxygen 
therapy  (LTOT)  patients  are  ambulatory,  and  so  portable 
oxygen  should  be  available  for  patient  mobility. "" 

See  The  Original  Study  on  Page  887 

Initially,  portable  oxygen  was  available  in  small  cylin- 
ders (Figure  1),  but  the  operating  times  were  not  sufficient 
to  meet  patients"  needs  for  longer  times  away  from  the 
stationary  system.  Larger  (E-size)  cylinders  provided  the 
volume  for  longer  operating  times  but  were  too  heavy  to 
carry  and  not  ambulatory,  according  to  the  Third  Oxygen 
Consensus  Conference.' 

In  1965  the  first  liquid  oxygen  (LOX)  system  was  in- 
troduced for  home  use.  Union  Carbide,  working  with  Dr 
Tom  Petty,  developed  a  small  portable  system  that  had  the 
weight  and  range  to  meet  the  patient's  need  for  ambulation 
and  that  could  be  refilled  from  a  base  unit  (Figure  2).-*  This 
started  a  major  shift  in  home  oxygen  therapy,  towards 
LOX  as  the  first  choice  for  mobile  patients.  In  1986  Medi- 
care changed  the  way  oxygen  was  paid  for,  moving  from 
a  fee-for-service  program  to  a  flat-rate,  prospective  pay- 
ment method.  Since  LOX  has  a  higher  cost,  associated 
with  the  service  necessary  to  refill  the  base  unit,  home 
medical  equipment  providers  moved  to  oxygen  concentra- 
tors and  small  cylinders  to  control  expenses. 

The  standard  had  been  set.  and  patients  and  clinicians 
expected  provision  of  a  portable  oxygen  system  with  weight 
and  range  similar  to  a  LOX  portable.  Oxygen-conserving 
devices  (OCDs)  thus  became  a  viable  alternative  (Figure 
3).  OCDs  had  been  available  since  1984.  but  with  a  fee- 
for-service  payment  system  there  was  no  incentive  lor 
their  use.  Now  an  OCD  can  make  a  small  cylinder  last  .^ 
times  longer  than  was  possible  with  continuous-flow  ox- 
ygen and  can  compete  with  LOX  portables. 

Initially  OCDs  were  not  well  received.'^  Many  patients 
and  clinicians  said  they  tried  the  OCD,  and  it  did  not  work. 
Some  problems  were  related  to  technical  issues  of  the  sort 


Fig.  1.  The  late  Alvan  Barach  modeling  a  small  high-pressure  ox- 
ygen cylinder  capable  of  being  transfilled  from  a  larger  compressed 
gas  cylinder.  (From  Reference  4.) 


that  occur  with  any  new  product  on  the  market.  Recent 
research  provides  another  possible  cause  for  poor  results.'' 
Each  manufacturer  determines  what  volume  of  gas  to  pro- 
vide at  each  setting  and  reports  that  to  be  equivalent  to 
continuous  flow.  Bench  testing  found  that  one  device  set 
on  4  was  delivering  66  mL/breath,  and  another  device  set 
on  4  was  delivering  .'^4  ml, /breath.  That  volume  difference 
created  confusion  and  the  perception  that  the  units  did  not 
work.  With  the  focus  on  oxygen  savings  ratio  rather  than 
patient  oxygenation.  OCDs  had  an  acceptance  problem. 
Now  it  is  recommended  that  the  patient  be  tested  with  the 
prescribed  OCD  unit,  at  the  expected  activity  levels.' 

There  is  a  lesson  to  be  learned  from  this  experience.  Cli- 
nicians need  to  be  informed  of  the  pcrforniance  capabilities 
of  each  piece  of  prescribed  equipment.  The  respiratory  prod- 
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Fig.  2.  Patient  transfilling  a  liquid  oxygen  portable  system  used  in 
the  home.  (Courtesy  of  Thomas  L  Petty  MD). 


ucts  industry  is  growing  rapidly,  and.  without  direction  from 
clinicians,  the  manufacturers  determine  how  a  product  should 
operate.  In  home  care,  marketing  materials  claim,  for  in- 
stance, that  one  oxygen  device  lasts  longer  than  another  or 
that  the  oxygen  savings  ratio  is  better  than  a  competitor's. 
Those  are  important  points  if  the  patient  is  to  be  adequately 
oxygenated.  If  patient  oxygenation  is  not  the  primary  goal, 
you  can  conserve  oxygen  by  reducing  the  flow  from  2  L/min 
to  1  L/min  and  not  have  to  purchase  an  OCD. 

The  LTOT  market  is  growing  rapidly,  and  patients  are 
being  placed  on  oxygen  systems  earlier  in  the  course  of 
disease.'^  The  baby  boom  generation  is  moving  into  the 
years  when  many  of  them  will  become  LTOT  candidates. 
This  younger  patient  group  will  be  better  informed  of  op- 
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Fig.  3.  Available  oxygen  conservation  devices  used  with  compressed 
gas  or  liquid  oxygen.  (Courtesy  of  Valley  Inspired  Products.) 


Fig.  4.  Recently  introduced  liquid  oxygen  portables  weighing  be- 
tween 3.5  and  4  lb.  (Courtesy  of  Valley  Inspired  Products). 


tions  for  demand  oxygen  systems  that  meet  their  individ- 
ual needs. 

Recently-introduced  products  include  lightweight,  por- 
table LOX  systems  that  weigh  less  than  4  pounds  and  have 
an  operating  range  of  6-8  hours  at  a  typical  setting  of  2 
(Figure  4).  Concentrators  that  can  fill  cylinders  in  the  home 
have  been  available  for  several  years  and  are  becoming 
good  financial  alternatives  for  providers  of  highly  ambu- 
latory patients  (Figure  5).  One  manufacturer  has  received 
Food  and  Drug  Administration  clearance  for  a  product  that 
can  liquefy  oxygen  from  a  concentrator  and  fill  a  LOX 
portable.  Such  home  systems  that  can  refill  portable  oxy- 
gen devices  will  give  unrestricted  freedom  to  patients  who 
have  in  the  past  budgeted  their  oxygen  supply  based  on  the 
number  of  portable  systems  delivered  by  the  provider. 

Single-source  systems  that  provide  for  both  stationary 
and  ambulatory  needs  will  bring  LTOT  to  a  new  level.  A 
portable  concentrator  that  has  recently  received  Food  and 
Drug  Administration  clearance  for  sale  to  the  market  w  eighs 
9  pounds  and  can  operate  on  batter)  for  up  to  50  minutes 
at  a  setting  of  2  (Figure  6).  This  is  the  first  step  towards  a 
single-source  system,  but  this  unit  would  not  meet  the 
recommendations  of  the  Third  Oxygen  Consensus  Confer- 
ence for  ambulatory  oxygen.-^  New  alternatives  such  as 
ceramic  or  electrochemical  generation  of  oxygen  may  al- 
low the  development  of  oxygen  systems  that  are  light 
enough  to  carry  and  provide  for  the  oxygen  needs  of  highly 
ambulatory  patients  both  at  home  and  away. 

Oxygen  patients  are  becoming  more  involved  in  their 
therapy  and  are  using  the  Internet  to  learn  about  their 
diseases  and  the  therapy  products  available."  Quality  of 
life  is  important  to  a  patient,  and  knowing  the  options  for 
care  helps  them  ti)  discuss  their  needs  with  the  physician. 
Consumer-driven  LTOT  care  is  new  to  the  industry  and 
creates  opportunities  and  challenges  for  clinicians.  .An  in- 
formed patient  will  force  the  clinician  to  stay  current  on 
products  and  procedures. 
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Fig.  5.  Two  commercially  available  concentrators  that  fill  cylinders. 
A:  Invacare  HomeFIII  II.  (Courtesy  of  Invacare  Corporation.)  B:  To- 
tal O2.  (Courtesy  of  CHAD  Therapeutics.) 


The  respiratory  therapist  needs  to  understand  the  oper- 
ation of  any  piece  of  home-use  respiratory  equipment  and 
to  use  that  knowledge  and  his  or  her  clinical  skills  to 
maximize  the  patient's  benefit  from  that  equipment.  Each 
manufacturer  will  attempt  to  provide  educational  material 
on  the  operation,  benefits,  and  value  of  its  product,  but  the 
manufacturer's  motive  is  tt)  sell  equipment.  We  have  seen 
that  claims  of  superior  o.xygen  savings  ratio  or  operating 
time  were  valuable  for  marketing  but  complicated  the  ap- 
plication of  OCDs.  With  the  rapid  development  of  new 
LTOT  products,  the  clinician  needs  to  be  invulved  and 
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Fig.  6.  A  battery-operated  oxygen  concentrator.  This  device  weighs 
9  lb  and  the  batteries  last  a  little  less  than  an  hour.  (Courtesy  of 
AirSep  Corporation.) 


informed  of  the  clinical  efficacy  of  the  products  and  their 
potential  value  to  the  patients. 
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Are  Daytime  Arterial  Blood  Gases  a  Good  Reflection  of  Nighttime 
Gas  Exchange  in  Patients  on  Long-Term  Oxygen  Therapy? 

Julia  TaiTega  MD,  Rosa  Giiell  PhD,  Antonio  Anton  MD,  Merce  Mayos  PhD, 
Ariadna  Fane  RN,  Francisco  R  Jerez  MD,  and  Joaqufn  Sanchis  PhD 


OBJECTIVE:  Compare  nighttime  and  daytime  arterial  blood  gas  values  in  patients  undergoing 
long-term  oxygen  therapy  (LTOT).  METHODS:  We  studied  39  LTOT  patients  with  chronic  airHow 
limitation.  Oxygen  from  an  oxygen  concentrator  was  administered  via  nasal  prongs  until  daytime 
blood  oxygen  saturation  (measured  via  pulse  oximetry  [Sp(,J)  was  s  90%.  Arterial  blood  samples 
were  drawn  at  6:00  pm.  while  the  subject  breathed  room  air,  and  also  during  oxygen  administration 
at  night  (3:00  am),  early  in  the  morning  (7:00  am),  and  at  noon.  Sp^^  was  measured  throughout  the 
night.  RESULTS:  Mean  patient  age  was  70  ±  7  yr.  All  patients  suffered  severe  chronic  airflow 
limitation  (mean  forced  expiratory  volume  in  the  first  second  28  ±  9%  of  predicted).  The  mean 
oxygen  flow  administered  was  1.41  ±  0.6  L/min.  Mean  overnight  Sp^^  was  92  ±  2.5%,  with  21.5  ± 
28%  of  recording  time  under  90%.  There  were  statistically  significant  differences  between  Pao,» 
P^^  (,,'  and  pH  obtained  at  3:00  am  and  noon  and  between  7:00  am  and  noon,  while  the  patients 
breathed  the  same  oxygen  concentration.  The  differences  between  the  3:00  and  7:00  \m  values  were 
not  significant.  In  23  patients  (59%)  we  observed  a  Paco,  increase  >  10  mm  Hg  and/or  a  pH 
decrease  to  <  7.33  during  that  period,  indicating  poor  response  to  LTOT.  CONCLUSIONS:  Day- 
time arterial  blood  gas  measurements  do  not  reflect  nighttime  gas  exchange.  However,  samples 
taken  early  in  the  morning  (7:00  am)  do  seem  to  reflect  arterial  blood  gases  during  the  night  and 
can  therefore  be  used  for  setting  and  monitoring  nighttime  oxygen  flow.  Key  words:  hypi'irupniu. 
COPD.  long-term  o.xyi^eii  therapy.  LTOT.  nocturnal  hypoventilation.  ABC.  arterial  blood  gas  measure- 
went.    IRespir  Care  2002;47(8):882-886] 


Introduction 

Long-term  oxygen  therapy  (LTOT)  improves  measures 
of  pulmonary  hemodynamics  in  patients  with  chronic  ob- 
structive pulmonary  disease  (COPD)  and  lengthens  the 
survival  of  patients  with  both  COPD  and  chronic  respira- 
tory failure.'-  It  is  generally  believed  that  oxygen  can 


prinide  the  same  benefits  to  patients  with  respiratory  fail- 
ure due  to  diseases  other  than  COPD.  such  as  bronchiec- 
tasis, pulmonary  fibrosis,  cystic  fibrosis,  or  tuberculosis 
sequelae,  although  well-designed  studies  that  support  that 
hypothesis  are  lacking.' 

See  The  Related  Editorial  on  Page  876 
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According  to  widely  accepted  guidelines.^  ''  oxygen  flow 
to  correct  hypoxemia  is  titrated  based  on  daytime  arterial 
blood  gas  (ABG)  values  or  oxyhemoglobin  saturation.  A 
nighttime  i)xygen  flow  increase  of  I  L/min  more  than  the 
daytime  flow  is  recommended  to  avoid  nighttime  desatu- 
ration.'*  ''  However,  substantial  changes  in  ventilation  and 
gas  exchange  take  place  during  sleep.'*  Oxygen  therapy 
mitigates  nocturnal  desaturation,''  "  but  studies  of  trans- 
cutaneously  measured  P<^o,  suggest  that  hypoventilation 
and  consequent  hypercapnia  may  develop.'"  '^  Such  re- 
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ports  suggest  thai  current  methods  for  titrating  nighttime 
oxygen  flow  might  not  he  optimal,  although  studies  of 
nighttime  ABG  values  in  these  patients  are  lacking.  Re- 
cently, in  a  small  sample  of  sleeping  patients  receiving 
LTOT  for  severe  airflow  obstruction  due  to  cystic  fibrosis. 
Milross  et  al'^  measured  ABG  values  and  found  that  night- 
time P.,co,  increased  significantly  and  pH  decreased. 

Our  hspothesis  for  the  present  study  was  that  a  consid- 
erable proportion  of  patients  receiving  oxygen  therapy  de- 
velop substantial  hypercapnia  and  respiratory  acidosis  dur- 
ing sleep,  even  though  daytime  ABG  values  appear  to 
indicate  that  oxygen  flow  has  been  appropriately  titrated. 
To  test  this  hypothesis  we  compared  nighttime  and  day- 
time ABG  values  in  patients  undergoing  oxygen  therapy. 

Methods 

From  November  1997  to  December  1998  we  prospec- 
tively enrolled  39  patients  with  chronic  respiratory  failure 
associated  with  chronic  airflow  limitation  (forced  expira- 
tory volume  in  the  first  second  [FEV,]  <  807c  of  predicted 
and  ratio  of  FEV,  to  forced  vital  capacity  [FVC]  <  10%).'^-^ 
All  patients  fulfilled  conventional  criteria  for  LTOT.-*-'' 
Each  had  been  clinically  stable  for  at  least  4  weeks  before 
the  study.  Patients  and  their  partners  were  asked  about  the 
presence  of  symptoms  of  obstructive  sleep  apnea  syndrome 
(OS AS):  daytime  sleepiness,  snoring,  and  apnea  during 
sleep.  Patients  with  symptoms  suggestive  of  OSAS  were 
excluded.  -Ml  participants  had  undergone  pulmonary  func- 
tion testing,  including  spirometry  and  determination  of 
static  pulmonary  volumes  and  diffusing  capacity  of  the 
lung  for  carbon  monoxide.  Each  participant  was  in  the 
hospital  for  1  night  for  the  study.  The  ABG  samples  were 
obtained  via  radial  artery  catheter  (Vigon,  Ecouen,  France). 
Oxygen  from  a  concentrator  (Zefir.  Air  Liquide/Taenia, 
Paris  [Antony),  France)  was  administered  via  nasal  prongs. 
According  to  guidelines,''-*  oxygen  flow  was  set  to  keep 
daytime  Spo,  ^  909^  at  rest,  and,  once  titrated,  flow  was 
not  sub.sequently  modified  throughout  the  study  period. 
ABG  values  were  obtained  at  baseline  (on  room  air)  at 
around  6:00  pvt.  and.  after  adjusting  the  oxygen  flow,  at 
night  (3:00  am),  eariy  in  the  morning  (7:00  ."lM),  and  at 
noon.  All  arterial  blood  samples  were  obtained  with  the 
patient  supine.  Oxygen  saturation  was  also  recorded  over- 
night via  pul.se  oximetry  (PULSOX-5,  Minolta,  Anandic 
Medical  Systems,  Diessenhofer,  Switzerland). 

We  judged  that  a  patient  responded  poorly  to  oxygen 
therapy  if  P^co.  increased  >  10  mm  Hg  and/or  pH  de- 
creased to  <  7.33  in  any  of  the  ABG  samples. 

Results  are  presented  as  mean  ±  standard  deviation. 
One-way  analysis  of  variance  and  the  2-tailed  paired  t  test 
were  used  to  determine  the  statistical  differences  between 
the  ABG  samples.  A  p  value  of  <  0.05  was  considered 
significant. 


Results 

Table   1   shows  demographic  and  pulmonary  function 


Table  1.       Clinical  Characteristics  and  Results  of  Pulmonary  I'unction 
Testing 


CAFL  in 

Total 

COPD 

Non-COPD 

n  =  7,9 

n  =  25 

Patients 
n  =  14 

Sex  (m/f) 

36/3 

23/2 

13/1 

Age  (y) 

70  ±  7 

70  ±7 

69  ±6 

BMI  (kg/m=) 

29  ±4 

29  ±5 

29  ±4 

FEV,  (%  of  predicted) 

28  ±9 

28  ±9 

28±  11 

FEV|/FVC  (%) 

39  ±  12 

35  ±  9 

45  ±  17 

RV  (%  of  predicted) 

153  ±  64 

167  ±  69 

124  ±  44 

TLC  (%  of  predicted) 

96  ±  26 

104  ±  24 

80  ±25 

Dlco  ('?'''  of  predicted) 

46  ±  15 

48  ±  1 5 

39  ±  13 

Baseline  P„„,  (mm  Hg) 

54  ±  8 

55  ±  7 

53  ±9 

Baseline  P,,co,  (mm  Hg) 

54  ±  7 

53  ±  4 

54  ±  10 

Baseline  pH 

7.39  ±  0.03 

jnary  disease 

7.39  ±  0.002 

7.39  ±  0.003 

COPD  =  chronic  obslnichvc  pulmt 

CAFL  ^  chronic  airflow  limitalion 

BMI  =  body-mass  index 

FEV  1  =  forced  expiratory  volume 

in  the  first  second 

FVC  =  forced  vital  capacity 

RV  =  residual  volume 

TLC  ^  total  lung  capacity 

Dlco  =  diffusing  capacity  of  the  lung  for  carbon  monoxide 

Values  are  mean  :!:  SD 

characteristics  of  the  participants.  All  39  subjects  had  se- 
vere chronic  air  flow  limitation,  and  25  had  COPD.  The 
other  diagnoses  included  tuberculosis  sequelae  (6),  bron- 
chiectasis (5),  diaphragmatic  paresis  (1),  kyphoscoliosis 
( 1 ),  and  obesity  associated  with  chronic  air  flow  limitation 
(1).  Seventeen  patients  were  already  on  LTOT  at  the  time 
of  enrollment  and  22  were  prescribed  domiciliary  oxygen 
therapy  according  to  standard  criteria^-''  for  the  first  time 
as  they  entered  the  study.  The  mean  oxygen  flow  admin- 
istered was  1.41  ±  0.6  L/min. 

Table  2  shows  the  ABG  values.  There  were  no  signif- 
icant differences  in  the  P„o,.  Pi,co,-  "i"  pH  values  between 


Table 


Anerial  Blood  Gas  Values 


3:00  AM 


7:00  AM 


Noon 


P,,,,  (mm  Hg) 

82  ±  12 

80  ±  12 

67  ±  10* 

P^f  „,  (mm  Hg) 

60  ±  10 

61  ±  11 

55  ±  8* 

pH 

7.34  i  0.04 

7.34  i  0.04 

7.38  ±  0.03 

Values  arc  mean  *  SD. 

•Differences  in  P^o,.  PjCOs.  and  pH  wcir  significant  between  the  noon  value  and  b<'th  the 

.?;00  AM  and  7:(X)  AM  values  (p  <  0.051 
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Fig.  1 .  Arterial  blood  gas  values  during  oxygen  therapy,  at  3:00  am, 
7:00  AM,  and  noon,  for  poor  responders  (square  data  points)  and 
good  responders  (triangle  data  points).  Error  bars  represent  2  stan- 
dard deviations. 


the  samples  taken  at  3:00  am  and  those  taken  at  7:00  am. 
However,  the  differences  were  significant  between  the  sam- 
ples taken  at  3:00  am  and  noon  and  between  those  taken  at 
7:00  AM  and  noon.  Thus,  at  night  and  early  in  the  morning. 
Paco,  ^3S  significantly  higher  and  pH  was  significantly 
lower. 

The  23  patients  (59%)  who  were  poor  responders  had  a 
mean  P;,co,  of  65  mm  Hg  and  a  mean  pH  of  7.31.  Figure 
1  shows  the  means  and  2  standard  deviations  of  the  ABG 
values.  Sixt>  percent  of  the  C0P13  patients  and  57%  of  the 
non-COPD  patients  were  poor  responders.  We  found  no  sig- 
nificant differences  between  the  poor  responders  COPD  pa- 
tients and  pt)or  responders  non-COPD  patients  (Table  3). 

The  mean  overnight  oxygen  saturation  for  all  patients 
was  92  ±  2.5%.  The  percentage  of  recording  time  during 
which  Spo,  was  <  90%  was  21.5  ±  28%.  Using  "Spo,  < 
90%  <  30%  of  the  time"  as  the  cutoff  for  "adequate  ox- 
ygenation.""' \vc  found  that  30%  of  our  participants  were 


not  assured  satisfactory  nighttime  oxygenation  when  flow 
was  set  according  to  daytime  blood  gas  values. 

Discussion 

Our  study  is  the  first  to  demonstrate  that  a  considerable 
percentage  of  both  COPD  and  non-COPD  patients  under- 
going LTOT  based  on  conventional  criteria  develop  severe 
hypercapnia  and  respiratory  acidosis  during  sleep  and  that 
blood  gas  values  obtained  while  awake  do  not  reflect  their 
during-sleep  hypercapnia.  Our  study  also  revealed,  on  the 
other  hand,  that  the  early  morning  (7:00  am)  ABG  values 
did  reflect  nighttime  blood  gas  values. 

During  sleep,  ventilation  decreases  substantially  in  pa- 
tients with  chronic  respiratory  diseases,  potentially  caus- 
ing dangerous  gas  exchange  abnormalities.  These  changes 
have  been  attributed  to  the  worsening  of  ventilation-per- 
fusion  relationships'^  and  to  hypoventilation  during  sleep, 
mainly  due  to  reduced  tidal  volume  (Vj).  The  mechanisms 
include  increased  upper  airway  resistance. '  ^  decreased  neu- 
ral drive.'**  and  hypotonia  of  respiratory  muscles.'^''*-'' 
This  situation  may  worsen  with  oxygen  therapy  because 
hypoxic  drive  is  decreased-'  and/or  the  abnormality  of 
ventilalion-pcrfusion  relationships  increases  when  hypoxic 
pulmonary  \asoconstriction  is  amended.--  -'  In  COPD  pa- 
tients the  ventilatory  response  to  carbon  dioxide  decreas- 
es--*  during  sleep,  and  shallow  breathing  and  decreased  Vj 
develop,  w  hich  increases  the  ratio  of  dead  space  to  V^  and 
tends  to  worsen  hypercapnia.'-*-'--'* 

International  guidelines.-*-^  supported  by  recent  stud- 
ies.^ recommend  increasing  the  nighttime  oxygen  flow  by 
1  L/min,  but  our  findings  indicate  that  that  recommenda- 
tion should  be  followed  with  caution.  We  observed  a  high 
percentage  (59%)  of  patients  with  substantial  hypercapnia 
and  respiratory  acidosis  associated  with  nighttime  oxygen 
therapy.  Given  that  30%  of  our  patients  were  not  assured 
adequate  S  q  ,  we  hypothesize  that  nighttime  respiratory 
acidosis  might  worsen  even  further  for  such  patients  if 
current  recommendations  are  followed.  However,  the  long- 
term  clinical  importance  of  worsening  nighttime  hyper- 
capnia and  acidosis  is  unclear.  Nighttime  hypercapnia  has 
been  reported  to  increase  arousal  frequency  and  thus  may 
be  related  to  poor  sleep  quality.-"  '"  affecting  the  course  of 
disease  and  the  quality  of  life  for  these  patients." 

The  finding  that  nighttime  P_,o,  was  higher  than  during 
the  day  was  unexpected.  Taking  into  account  the  changes 
in  ventilation  that  COPD  patients  suffer  during  sleep  and 
the  fact  that  oxygen  therapy  was  administered  via  nasal 
prongs,  a  possible  explanation  for  that  observation  is  that 
during  sleep  the  patient  might  receive  a  higher  fraction  of 
inspired  oxygen  because  of  lower  V.,-. 

Among  the  59Ct  of  patients  who  were  poor  responders, 
some  might  have  had  undiagnosed  OSAS.  Goldstein  et 
aP"  studied  oxygen  saturation  response  and  transcutane- 
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Table  3.       Data  from  Chronic  Airflow  Limitation  Patients  Willi  and  W  ithout  Chronic  Obsiructive  Puhnonary  Disease 


Baseline 

3:00  AM           7:00  AM             Noon 

Baseline 

3:00  AM            7:00  AM 

Noon 

With  Chronic  Obstructive  Pulmonary 

Disease 

Poor  Responders*  (n  =  15) 

Good  Responders  («  =  10) 

P,o,  (mm  Hg) 

53  ±8 

79  ±13           77  ±13           65  ±8 

56  ±5 

84  ±  10             79  ±  9 

71  ±9 

P,co.  InimHg) 

54  ±  5 

63  ±  1 1            63  ±  10            55  ±  7 

51  ±  4 

56  ±  5                 55  ±  5 

54  ±  3 

pH 

7.38  +  0.018 

7.32  ±  0.003    7.31  ±  0.001     7.36  ±  0.001 

7.41  ±  .018 

7.36  ±  0.0004    7.36  ±  0.0003 

7.38  ±  0.047 

BMI  {kg/m=) 

29  ±5 

30  ±  5 

FEV,  (9r  of  predicted) 

27  ±9 

29  ±  10 

FEV,/FVC  (%) 

35  ±  7 

36  ±  10 

TLC  (%  of  predicted) 

97  ±  24 

108  ±  16 

RV  (fc  of  predici 

led) 

156  ±  72 

170  ±58 

Without  Chronic  Obstructive  Pulmonary 

Disease 

Poor  Responders  (n  =  8) 

Good  Responders  (n  =  6) 

P„o,  (mm  Hg) 

50  ±  10 

83  ±18             83  ±21             65  ±13 

56  ±7 

76  ±  6               77  ±  2 

66  ±3 

P^co,  (mm  Hg) 

58  ±  10 

68  ±  11             72  ±  12             61  ±  13 

50  ±  8 

51  ±6               50  ±6 

48  ±  6 

pH 

7.37  ±  0.0007 

7.30  ±  0.043     7.30  ±  0.036     7.36  ±  0.05 

7.42  ±  0.00005 

7.39  ±  0.002     7.39  ±  0.027 

7.40  ±  0.02 

BMI  (kg/m=) 

30  ±  3 

28  ±5 

FEV,  {.%  of  pred 

icted) 

27  ±  10 

30  ±  12 

FEV|/FVC  i9c) 

51  ±  20 

39±  11 

TLC  (%  of  predicted! 

74  ±  27 

86  ±  23 

RV  (%  of  predic 

ted) 

106  ±  31 

141  ±51 

♦Poor  responder  =  Pjcoi  increased  >  10  mm  Hg  and/or  pH  decreased  lo  <  7.33 

BMI  =  body  mass  index 

FEV|  =  forced  expiratory  volume  in  the  first  second 

FVC  =  forced  vital  capacity 

TLC  =  total  lung  capacity 

RV  =  residual  volume 


ously  measured  P^-o,  during  sleep  with  15  clinically  stable 
COPD  patients  with  hypercapnic  respiratory  failure  and 
receiving  oxygen.  P^o,  increased  by  only  6  mm  Hg.  Only 
in  3  of  their  patients,  who  also  presented  with  associated 
OS  AS.  was  the  P^-q,  increase  >  10  mm  Hg. 

Our  study  was  carried  out  under  the  usual  conditions  of 
clinical  practice,  with  patients  receiving  LTOT  based  on 
conventional  criteria.  Thus,  we  excluded  those  who  re- 
ported symptoms  suggestive  of  OSAS,  but  did  not  screen 
for  OSAS  by  polysomnography,  as  such  unconventional 
exclusion  might  have  introduced  bias  by  creating  a  study 
sample  that  would  not  have  been  typical  of  those  for  whom 
LTOT  is  conventionally  recommended.  Polysomnographic 
study  of  patients  with  nighttime  hypercapnic  response  to 
oxygen  therapy  would  be  useful  to  determine  whether 
OSAS  plays  an  important  role  and  to  help  guide  alterna- 
tive therapies. 

Conclusions 

Daytime  ABG  values  do  not  reflect  nighttime  gas  ex- 
change, as  nighttime  hypercapnia  seems  to  develop  in  over 


half  of  LTOT  patients.  On  the  other  hand,  ABG  values 
measured  early  in  the  morning  do  closely  reflect  nighttime 
oxygenation,  and  we  therefore  recommend  early-morning 
measurements  for  setting  and  monitoring  nighttime  oxy- 
gen therapy. 
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Maintaining  Oxygenation  via  Demand  Oxygen  Delivery 
During  Rest  and  Exercise 

Brian  L  Tiep  MD,  James  Barnett  RRT,  George  Schiffman  MD, 
Oscar  Sanchez.  Rick  Carter  PhD  MBA 


BACKGROUND:  Oxygen-conserving  devices  have  been  the  foundation  of  highly  portable  oxygen 
systems  that  enable  hypoxemic  chronic  lung  disease  patients  to  live  active  lives.  Pulsing  demand  oxygen 
delivery  systems  (DODS)  can  adequately  oxygenate  most  patients  at  rest  and  usually  during  exercise. 
However,  some  patients  desaturate  during  exercise  at  DODS  settings  equivalent  to  continuous-flow 
oxygen.  OBJECTIVE:  Determine  if  design  enhancements  of  the  Oxymatic  401  DODS  (including  in- 
creased sensitivity,  earlier  inspiratory  delivery,  larger  pulse  volume,  modified  pulse  contour,  and  higher 
settings)  better  maintain  blood  oxygen  saturation  (measured  via  pulse  oximetry  [Sp„  ])  in  patients  who 
severely  desaturate  during  exercise.  METHODS:  We  compared  patients  receiving  DODS  oxygen  and 
patients  receiving  continuous-flow  oxygen,  during  both  rest  and  iso-exercise.  SETTING:  This  study  was 
conducted  in  the  Pulmonary  Rehabilitation  Program  at  Mission  Hospital,  Regional  Medical  Center, 
Mission  Viejo,  California.  SUBJECTS:  We  studied  10  patients  with  chronic  lung  disease  and  difliculty 
maintaining  exercise  Spo,  with  DODS.  Nine  patients  had  chronic  obstructive  pulmonary  disease  and  one 
had  restrictive  lung  disease.  The  group's  (mean  ±  SD)  demographic  and  physiologic  values  included: 
age  67  ±  7  y,  forced  expiratory  volume  in  the  first  second  0.79  ±  0.3  L,  forced  vital  capacity  1.7  ±  0.7 
L,  and  Spo  88%.  INTERVENTIONS:  Resting  Spo,  was  measured  during  continuous  oxygen  flow  and 
during  DODS,  at  identical  settings.  Sp^^  was  allowed  to  stabilize  at  each  level  before  recording.  During 
treadmill  exercise  at  identical  work  loads  we  measured  continuous  flow  and  DODS  Sp^y^  at  the  same 
settings.  If  the  DODS  Sp,,,  was  less  than  during  the  equivalent  continuous  flow,  the  DODS  setting  was 
increased  for  another  treadmill  trial.  RESULTS:  At  rest  the  DODS  was  equivalent  to  continuous  flow: 
Spo,  was  93.7  ±  2.1%  with  DODS  and  93.8  ±  1.9%  with  continuous  flow.  During  exercise  at  corre- 
sponding settings  DODS  Sp^,  was  90.5  ±  3.8%  and  continuous-flow  Spo,  was  93.1  ±  3.1%.  Six  subjects 
had  Spo  >  90%,  with  4  of  them  achieving  equivalency.  At  higher  DODS  settings  Spo,  became  equiv- 
alent: 92.5  ±  2.8%.  The  DODS  oxygen-use  efficiency  advantage  was  6.7-fold  at  rest  and  5.6-fold  during 
exercise,  except  with  subjects  who  required  a  higher  exercise  DODS  setting,  with  whom  the  DODS 
advantage  was  4.3-fold.  CONCLUSIONS:  The  redesigned  Oxymatic  401  DODS  maintains  adequate  Sp^,^ 
during  rest  and  exercise,  but  some  patients  require  the  higher  delivery  settings.  We  recommend  that  all 
patients  prescribed  DODS  undergo  exercise  evaluation  with  the  prescribed  DODS  to  ensure  efficacy  and 
determine  the  DODS  settings  required  to  maintain  Sp<,  at  the  prescribed  limits.  Key  nvrds:  ().\yi;cn  Miveiy. 
oxygen  consenation.  e.xercixe.  treadmill,  oxyi^en  saliinilion.    [Respir  Care  2(X)2;47(8);887-892J 


Introduction 

The  primary  goals  of  medical  care  for  patients  with 
chronic  lung  disease  are  to  manage  the  disease,  improve 


Brian  L  Tiep  MD  is  uftiliated  wiih  Pulmonary  Care  Continuum,  Irwindale. 
California,  and  with  Western  University  ol  Health  Sciences.  Pomona.  Cal- 
ifornia. James  B;imelt  RRT  and  George  Schiffman  MD  are  affiliated  with 
Mission  Hospital  Regional  Medical  Center.  Mission  Viejo.  California.  Oscar 
Sanchez  is  affiliated  with  the  Depanment  of  Engineering.  CHAD  Therapeu- 
tics Inc.  Chat.swonh.  California  Rick  C;iner  PhD  MBA  is  affiliated  with  the 
University  of  Texas  Health  Center.  Tyler.  Texas. 


physical  and  psychological  function,  anil  enhance  quality 
of  life.  Oxygen  therapy  for  patients  with  chronic  obstruc- 
tive pulmonary  disease  and  hypoxemia  is  directed  toward 
maintaining  oxygen  saturation  at  rest  and  preventing  de- 
saturation  during  exercise  and  sleep.  Several  portable  ox- 
ygen systems  have  been  designed  to  provide  adequate  ox- 
ygenation while  minimizing  the  si/e  anti  weight  of  the 
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oxygen  system.  Further  benefit  is  achieved  through  the  use 
of  portable  systems  that  promote  amhulation  away  from 
the  home. 


See  The  Related  Editorial  on  Page  879 


Portable  oxygen  supports  chronic  lung  disease  patients" 
ability  to  maintain  an  active  lifestyle  and  participate  in 
many  of  life's  pleasures,  thus  improving  quality  of  life. 
Oxygen  conservation  technology  is  among  the  most  im- 
portant developments  in  portable  oxygen  therapy  in  recent 
years.  As  the  efficiency  of  oxygen  deli\ery  devices  im- 
prove, these  de\ices  become  smaller  and  more  portable, 
thereby  reducing  the  burden  on  the  patient,  from  both  an 
economic  and  physical  perspective.  A  variety  of  oxygen- 
conserving  devices,  including  reservoir  cannulas,'  -  tran- 
stracheal catheters.-'-^  and  demand  oxygen  delivery  sys- 
tems (DODS),^"^  have  provided  the  hypoxemic  patient 
with  choices  and  tradeoffs.  The  most  efficient  of  these 
systems  is  the  DODS.  which  delivers  oxygen  early  in  the 
inhalation  phase,  ensuring  that  a  bolus  of  oxygen  reaches 
the  alveoli  and  avoiding  the  waste  of  oxygen  that  occurs 
with  systems  that  deliver  oxygen  throughout  inhalation 
and  exhalation.  DODS  oxygen-use  efficiency  ranges  from 
2-fold  to  7-fold  better  than  continuous-tlow  oxygen  deliv- 
ery.** That  is.  DODS  can  achieve  the  same  oxygen  satura- 
tion levels  as  continuous  ITow  while  using  only  one  half  to 
one  seventh  the  oxygen. 

Previous  studies  found  DODS  effective  during  rest,  sleep, 
and  exercise.'^  '^  Recently,  however,  it  became  apparent 
that  some  DODS  users  desaturate  during  exercise  at  DODS 
settings  that  correspond  to  continuous  flow ,  In  other  words. 
DODS  settings  equivalent  to  continuous  flow  were  insuf- 
ficient to  achieve  equivalent  oxygen  saturation.  That  dif- 
ference in  equivalency  between  rest  and  exercise  appears 
to  result  from  se\  eral  physiologic  and  mechanical  factors. 
In  an  attempt  to  improve  on  several  of  those  factors  and 
fully  meet  the  oxygenation  needs  of  patients  who  do  not 
adequately  saturate  with  existing  DODS  during  exercise, 
one  of  the  DODS  models,  the  Owmatic  401  (CHAD  Ther- 
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apeutics.  Chatsworth,  California),  was  redesigned.  Specif- 
ically, the  pulse  volume  and  sensitivity  to  inspiratory  flow 
v\ere  increased,  the  deli\ery  waveform  was  modified,  and 
higher  flow  settings  were  added,  all  while  retaining  the 
DODS  oxygen-use  efficiency  advantage. 

The  present  study  was  designed  to  investigate  if  those 
design  modifications  achieve  adequate  oxygenation  in 
DODS  patients  who  desaturate  during  exercise. 


Methods 


Subjects 


Ten  patients  were  recruited  from  Mission  Hospital  Re- 
gional Medical  Center's  Pulmonary  Rehabilitation  Pro- 
gram. Per  institutional  guidelines,  each  participant  had  the 
study  explained  in  detail  prior  to  signing  the  consent  form. 
All  the  participants  had  histories  of  severe  chronic  lung 
disease.  The  group's  demographic  and  physiologic  ( mean  ± 
SD)  values  included:  age  67  ±  7  yr,  forced  expiratory 
volume  in  the  first  second  0.79  ±  0.3  L,  forced  vital 
capacity  1.7  ±  0.7  L.  and  blood  oxygen  saturation  (on 
room  air.  measured  via  pulse  oximetry  [SpoJ)  88  ±  0.3%. 
All  the  participants  regularly  required  supplemental  oxy- 
gen, particularly  during  exercise,  and  all  were  hypoxemic, 
particularly  during  mild  exertion.  Most  participants  had 
histories  of  desaturating  during  exercise  while  using  var- 
ious DODS  with  DODS  settings  equivalent  to  continuous 
flow.  They  were  stable  in  their  diseases,  with  no  signs  of 
exacerbation  at  the  time  of  testing.  Nine  of  the  patients  had 
chronic  obstructive  pulmonary  disease.  One  patient  had 
restrictive  lung  disease  due  to  severe  kyphoscoliosis.  All 
the  patients  were  able  to  walk  on  a  treadmill  for  at  least  2 
minutes,  for  multiple  sessions,  at  a  low  work  load. 

Equipment 

The  DODS  tested  was  the  Oxymatic  401.  This  device, 
like  previous  models,  was  designed  to  deli\  er  oxygen  only 
early  in  the  inhalation  phase  and  to  not  deliver  oxygen 
during  exhalation  and  dead-space  inhalation  (ie.  late  in  the 
inhalation  phase).  This  approach  maximizes  oxygen  gas 
exchange  in  the  lung  and  takes  into  account  several  basic 
physiologic  principles  w  ith  respect  to  alveolar  gas  exchange 
and  ventilation.  Design  and  engineering  enhancements  in- 
cluded: 

1 .  The  oxygen  pulse  bolus  was  increased  from  35  niL  to 
40  mL  of  lOO'^f  oxygen.  The  deliver)  begins  within  mil- 
liseconds of  the  beginning  of  inhalation,  thus  ensuring 
participation  in  alveolar  gas  exchange. 

2.  New  settings  (5  and  6)  were  added:  they  correspond 
to  ."i  and  6  L/min,  delivering  pulse  volumes  of  30  and  60 
mL.  respectiv  ely.  This  enhancement  w  as  necessary  to  main- 
tain saturation  by  delivering  a  greater  quantity  of  oxygen 
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while  niainluining  llic  ciirl\-inhalalitin  deli\ery  principle 
and.  thus,  overall  iixygen  savings. 

3.  The  pulse  \va\erorni  was  adjusted  to  better  niateh  the 
patient's  inspiratory  breathing  pattern.  Like  the  earlier 
model,  the  redesigned  Oxyniatie  401  deli\  ers  oxygen  pulses 
on  an  intermittent  breath  delivery  schedule  in  Settings  I,  2. 
and  3  (Setting  1:  delivery  during  I  out  of  4  every  breaths; 
Setting  2:  delivery  during  2  out  of  4  breaths;  Setting  3: 
delivery  during  3  out  of  4  breaths).  On  Settings  4.  5.  and 
6,  the  Oxymatic  401  delivers  oxygen  during  every  breath. 

Protocol 

All  subjects  had  oxygen  prescriptions  previously  writ- 
ten by  their  physicians,  for  both  rest  and  exercise,  intended 
to  maintain  Spo,  between  929r  and  947c.  Room-air  Sp,, 
was  recorded  from  all  participants,  at  rest,  for  10  niin. 
using  a  calibrated  pulse  oximeter  (Nonin,  Plymouth,  Min- 
nesota). Continuous-flow  oxygen  was  adjusted,  at  rest,  to 
the  prescribed  setting  and  Sp,-,,  was  recorded  when  the 
oximeter  signal  stabilized.  The  patient  was  then  switched 
to  the  DODS  at  the  corresponding  tlow  setting  and.  again. 
S  o,  was  recorded  when  the  oximeter  signal  stabilized. 

Each  patient  underwent  at  least  2  treadmill  exercise  tri- 
als at  identical  submaximal  work  loads  (typically  1 .5  mi/h. 
0%  grade,  for  2  min)  with  the  DODS  suspended  from  the 
treadmill  rail  so  as  not  to  add  additional  weight  to  the 
patient  during  the  exercise.  The  first  treadmill  trial  was 
performed  while  the  patient  received  continuous-flow  ox- 
ygen adjusted  to  the  prescribed  exercise  setting.  Spo,  was 
recorded  at  the  end  of  exercise.  Following  rest  and  recov- 
ery, the  patient  underwent  another  treadmill  exercise  trial 
at  the  identical  work  load  used  in  the  first  trial,  while 
receiving  oxygen  via  the  DODS  adjusted  to  the  equivalent 
setting.  Spo,  was  recorded  at  the  end  of  exercise. 

If  the  Spo,  with  DODS  was  not  equivalent  to  that  with 
continuous  flow,  the  patient  underwent  a  third  treadmill 
trial  at  the  next  higher  DODS  setting.  If  Sp,,  equiv  alency 
was  still  not  achieved,  the  patient  underwent  a  fourth  ex- 
ercise trial  at  the  highest  DODS  setting. 

The  patients  were  encouraged  to  breathe  normally  for 
all  trials  and  were  not  allowed  to  talk  during  the  exercise 
trials.  Differences  in  saturation  and  settings  required  to 
achieve  those  saturations  were  evaluated  using  paired  / 
tests. 

Results 


At  Rest 

At  rest,  all  10  patients  were  adequately  saturated  via 
their  continuous-flow  prescription  settings.  Likewise,  all 
the  patients  were  adequately  and  equivalently  saturated  by 
the  corresponding  DODS  settings  (Figure  1).  The  group's 


92  93  94  95  96 

Sp02  (%)  with  Continuous-Flow  Oxygen 

Fig.  1 .  At-rest  oxygen  saturation  (measured  via  pulse  oximetry 
[Spo  ])  while  using  the  Oxymatic  401  demand  oxygen  delivery  sys- 
tem (DODS)  versus  while  receiving  continuous-flow  oxygen.  The 
DODS  was  equivalent  to  continuous  flow  for  the  same  numbered 
settings. 


mean  ±  SD  saturations  were  93.8  ±  1.9%  with  continuous 
tlow  and  93.7  ±  2.14%  with  DODS  (that  difference  is 
nonsignificant;  p  >  0.05).  Oxygen  use  with  continuous 
flow  was  1 .700  ±  823  mL/min,  whereas  the  DODS  required 
255  ±  123  mL/min  to  achieve  the  same  Spo,  (p  <  0.001). 
Given  an  average  at-rest  respiratory  rate  of  15  breaths/min. 
the  DODS  oxygen-use  efficiency  advantage  was  6.7-fold 
(ie.  1.700  vs  255  mL/min).  which  is  both  statistically  sig- 
nificant and  economically  important. 

During  Exercise 

All  the  patients  tolerated  the  oxygen  delivery  equipment 
and  the  multiple  exercise  trials.  Continuous-flow  oxygen 
adequately  saturated  (ie.  Sp^^  >  90%)  all  patients  except 
one,  whose  Spo,  was  86%  (Figure  2).  Adjusted  to  the 
equivalent  delivery  setting,  the  DODS  adequately  satu- 
rated 6  patients.  4  of  whom  required  the  equivalent  of 
continuous  tlow  to  achieve  adequate  saturation.  The  re- 
maining 4  patients  failed  to  achieve  90%  Sp,,  at  the  cor- 
responding settings.  In  the  second  exercise  trial,  with  the 
DODS  adjusted  to  the  next  higher  setting,  3  of  those  pa- 
tients achieved  during-exeicise  Sp,,  >  90%.  The  remain- 
ing patient  (the  one  whose  saturation  was  86%  on  contin- 
uous-flow oxygen)  matched  his  continuous-flow  Spo,-  Two 
patients  required  the  highest  DODS  setting  to  achieve  Sp,,, 
equivalent  to  their  continuous-flow  Spo,. 

Figure  3  presents  the  same  data  as  Figure  2  plus  the  data 
from  the  additional  exercise  trials  at  the  higher  DODS 
settings  requiicd  to  achieve  the  same  Sp(j^  as  continuous 
tlow .  Single  data  points  lepiesent  the  patients  who.se  DODS 
settings  were  eqinvaleiit  to  that  with  ct)ntinuous  tlow.  The 
lines  represent  the  jialients  who  required  the  higher  DODS 
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Fig.  2.  Oxygen  saturation  (measured  via  pulse  oximetry  [Spo^l) 
during  equivalent  exercise  w/ork  loads  while  using  the  Oxymatic 
401  demand  oxygen  delivery  system  (DODS)  versus  while  receiv- 
ing continuous-flow  oxygen.  The  DODS  was  equivalent  to  contin- 
uous flow  for  4  patients.  Six  other  patients  did  not  achieve  equiv- 
alent saturation. 


settings.  This  figure  illustrates  the  added  benefit  from  the 
new  settings  (5  and  6). 

At  DODS  settings  corresponding  to  continuous  flow, 
the  mean  Spo,  of  90.5  ±  3.8%  was  significantly  lower  than 
the  equivalent  continuous-flow  mean  Sp,,  of  93.1  ±3.1% 
(p  <  0.008).  At  the  higher  settings  the  DODS  achieved  a 
mean  saturation  of  92.5  ±  2.8%,  which  was  not  signifi- 
cantly different  (p  >  0.05)  from  continuous  flow.  That  is. 
the  higher  DODS  settings  achieved  saturations  equivalent 
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Fig.  3.  As  In  Figure  2,  oxygen  saturation  (measured  via  pulse  oxim- 
etry [SpoJ)  during  equivalent  exercise  work  loads  while  using  the 
Oxymatic  401  demand  oxygen  delivery  system  (DODS)  versus  while 
receiving  continuous-flow  oxygen,  but  with  the  addition  of  higher 
DODS  settings,  as  indicated  by  the  arrows.  The  6  patients  who  did 
not  achieve  equivalent  saturation  at  the  same  DODS  setting  were 
equivalently  saturated  at  the  higher  setting. 


to  continuous  flow.  At  corresponding  settings,  the  DODS 
oxygen-use  eftlciency  advantage  was  5.6-fold,  whereas  at 
the  higher  setting  the  advantage  was  reduced  to  4.3-fold. 
Hence,  even  when  the  DODS  setting  had  to  be  increased, 
the  oxygen  savings  was  substantial  and  the  medical  ben- 
efits comparable  to  alternative  delivery  modalities. 

Discussion 

This  study  reaffirms  the  etTicacy  of  pulse  DODS  to 
deliver  oxygen  more  efficiently  while  maintaining  medi- 
cally acceptable  oxygen  saturation.  In  at-rest  patients  the 
DODS  achieved  oxygen  saturation  equivalent  to  continu- 
ous flow  at  the  equivalent  .setting.  In  exercising  patients, 
saturation  equivalency  was  not  always  achieved  with  the 
DODS  at  the  same  settings,  but  that  was  expected,  because 
the  patients  were  specifically  chosen  from  a  population 
who  were  known  to  experience  exercise  desaturation  with 
DODS.  Nevertheless,  most  patients  were  saturated  >  90% 
at  corresponding  settings,  and  any  comparative  deficiency 
was  coiTCCted  by  raising  the  DODS  setting  to  5  or  6. 

The  reasons  for  the  differences  in  at-rest  and  exercise 
saturation  between  DODS  and  continuous  flow  are  both 
mechanical  and  physiologic.  With  DODS,  the  patient  in- 
hales a  mixture  of  the  40-60  niL  pure  oxygen  pulse  and 
about  450  niL  of  atmospheric  air  (oxygen  concentration 
20.9%).'"  Those  figures  are  the  known  mean  tidal  volume 
(Vy)  for  this  patient  group  and  the  delivery  pulse  of  the 
DODS.  The  DODS  oxygen  pul.se  is  fixed  in  duration  and 
volume,  but  the  inspiratory  breath  pattern  is  highly  vari- 
able. The  oxygen  pulse  must  arrive  early  in  inspiration  and 
must  be  fully  included  in  the  inspiratory  flow  to  maximally 
benefit  the  patient.  Continuous-flow  oxygen  al.so  delivers  a 
fixed  flow,  but  the  major  difference  is  that  the  oxygen  is 
always  flowing  and  a  large  percentage  of  the  oxygen  is  lost 
to  the  atmosphere  and  thus  wasted.  The  efficiency  of  pulsed 
DODS  relies  on  accurate  timing  to  the  patient's  inspiration. 

During  exercise,  respiratory  rate  and  pattern  change, 
depending  on  the  pathophysiology  of  the  chronic  lung  dis- 
ease. In  general,  an  increased  respiratory  rate  is  accompa- 
nied by  faster  inspiratory  flow.  A  rapid  inspiratory  flow 
dilutes  the  oxygen  pulse,  whereas  a  slow  inspiratory  flow 
decreases  dilution,  which  increases  the  fraction  of  inspired 
oxygen  (F|o  )  from  the  fixed-volume  oxygen  pulse."  How- 
ever, a  slower  inspiratory  flow  could  result  in  less  air 
entrainment  of  the  oxygen  pulse  and  allow  some  of  the 
oxygen  to  escape  to  the  atmosphere.  Therefore  it  is  pos- 
sible for  the  patient  to  breathe  in  a  variety  of  patterns  that 
coulil  aflecl  oxygenation  in  either  direction.  For  example, 
pursed-lips  breathing  increases  Spo,  both  on  room  air  and 
on  supplemental  oxygen."  The  complicated  interactive  ef- 
fect of  pursed-lips  breathing  on  DODS  delivery  has  sev- 
eral opposite  influences  on  Spo,. 
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Exercise  changes  ventilation-perfusion  matching  and  tlie 
ratio  of  dead  space  to  V,  and  thus  impacts  oxNyenation.  A 
pulse  of  oxygen  being  deli\crcd  under  ct)nditions  of  \ar\- 
ing  airflow  pattern  into  a  lung  with  changing  ventilation- 
perfusion  relationships  would  determine  the  percentage  of 
oxygen  participating  in  aheolar  gas  exchange. 

Patients  sometimes  resort  to  mouth-breathing  during  ex- 
ercise. E\'en  though  mouth-breathing  is  typically  accom- 
panied by  some  nasal  air  flow,  a  slower  nasal  How  tends 
to  delay  the  onset  of  the  DODS  oxygen  pulse  by  compro- 
mising the  entrainment  effect  of  the  patient's  inspiratory 
air  flow.  As  a  result  some  of  the  oxygen  pulse  can  be  lost 
to  the  atmosphere.  In  contrast,  mouth-breathing  during  con- 
tinuous-llow  does  not  have  that  effect.  In  fact,  mouth- 
breathers  w ho  ha\e  some  nasal  air  flow  often  saturate  well 
from  continuous-flow  oxygen." 

In  a  previous  study  we  established  the  oxygenation  ben- 
efit of  early-inspiration  pulse  delivery.'-  We  found  that  a 
25  ms  delay  of  pulse  delivery  measurably  reduced  Spo,.  If 
some  mouth-breathing  occurring  during  exercise  contrib- 
utes to  exercise  desaturation.  the  patient  could  become 
dyspneic  and  resort  to  even  more  mouth-breathing.  The 
result  would  create  a  ""\icious  cycle"  of  mouth-breathing, 
leading  to  desaturation  leading  to  more  mouth-breathing 
and  an  early  termination  to  exercise.  In  one  study,  patients 
were  allov\ed  to  severely  desaturate  during  high-level  ex- 
ercise, probably  creating  such  a  self-reinforcing  desatura- 
tion.''' In  the  present  study  the  most  severely  desaturating 
patients  did  resort  to  mouth-breathing,  which  may  have 
contributed  to  exercise  desaturation.  However,  this  mouth- 
breathing  was  minimal,  because  no  patient  was  subjected 
to  maximal  exercise.  We  encouraged  patients  to  breathe 
normally  by  distracting  them  with  one-way  conversation, 
and  we  observed  some  mouth-breathing  at  the  end  of  ex- 
ercise. 

One  of  the  design  modifications  to  the  Oxymalic  401 
was  that  the  pulse  \olume  was  increased  by  5  mL.  Despite 
that  larger  pulse  volume  the  at-rest  oxygen  savings  was 
still  nearly  7-fold  over  continuous-flow.  During  exercise 
several  patients  required  a  higher  DODS  delivery  setting, 
which  reduced  the  oxygen  savings,  but  there  was  still  a 
4-fold  advantage.  The  oxygen-use  efficiency  is  important, 
because  it  bears  on  the  portability  of  the  oxygen  system 
and  impacts  the  economic  burden  of  portable  oxygen  de- 
livery. A  lighter-weight  DODS  capable  of  maintaining  ox- 
ygenation within  medically  prescribed  limits  will  substan- 
tially impact  quality  of  life  for  patients  who  desire  to  be 
more  self  sufficient. 

The  present  standard  of  comparison  for  portable  oxygen 
is  the  E-size  cylinder  and  cart,  which  weighs  about  22  lb 
and  provides  approximately  ?.?  hours  of  oxygen  at  2  L/min. 
The  DODS.  which  holds  165  L  of  oxygen  at  2.200  psi. 
weighs  4.5  lb  and  provides  the  at-rest  patient  approxi- 
mately 9.2  hours  of  oxygen  at  Setting  2  (contrast   1.38 


hours  with  2  L/min  continuous  How).  DODS  Setting  2 
would  meet  the  oxygenation  needs  of  the  majority  of  our 
patients  at  rest. 

Several  patients  were  adequately  oxygenated  on  Setting 
1.  so  their  oxygen  could  last  18.4  hours  at  rest.  If  these 
patients  continuously  exercised  at  Setting  5,  their  oxygen 
would  last  .^.7  hoLus.  Under  usual  conditions  a  patient 
would  exert  for  1  hour  and  be  at  rest  for  the  remainder  of 
the  day.  If  that  patient  used  DODS  Setting  5  for  that  1  hour 
of  exercise,  he  or  she  would  then  have  6.2  hours  remaining 
at  Setting  2.  or  12.4  hours  remaining  at  Setting  1. 

Any  evaluation  of  the  economics  of  home  oxygen  ther- 
apy must  address  both  fixed  and  variable  costs.  The  home 
medical  equipment  supplier  operates  within  the  bound- 
aries of  fixed  reimbursement  that  is  tied  to  the  oxygen 
prescription  and  an  escalating  cost  of  providing  the  oxy- 
gen and  the  home  service.  Since  the  reimbursement  is 
fixed,  profitability  can  only  be  maintained  by  minimizing 
the  cost  of  providing  the  service.  One  of  the  lai^gest  costs 
is  the  home  visit.  A  stationary  home  oxygen  concentrator 
requires  a  maintenance  visit  every  2-3  months.  If  the  pa- 
tient is  using  portable  oxygen,  the  frequency  of  home  med- 
ical equipment  supplier  visits  can  be  as  high  as  3-4  times 
a  month.  At  $30  to  $50  per  visit,  the  service  cost  alone 
could  become  greater  than  the  reimbursement  for  that  pa- 
tient's portable  oxygen. 

An  E-size  cylinder  provides  about  5.5  hours  of  oxygen 
at  2  L/min.  For  a  full  day  away  from  the  stationary  oxygen 
unit,  the  patient  must  therefore  transport  2  E-size  cylin- 
ders. A  standard  charge  for  refilling  an  E-size  cylinder  is 
$10.  That  calculates  to  $1.82  per  hour  of  oxygen.  For  an 
8-hour  day  the  cost  would  be  $14.56.  If  the  patient  were  to 
use  portable  oxygen  10  days  per  month,  the  total  costs  for 
the  E-size  cylinder  refills  would  be  $145.60. 

If  a  DODS  were  coupled  to  the  E-size  cylinder,  with  an 
oxygen  savings  of  a  modest  509f .  the  delivery  time  would 
be  extended  to  1 1  hours  and  the  overall  cost  would  de- 
crease to  $72.80  (under  the  foregoing  assumptions),  and 
fewer  home  deliveries  would  be  necessary  to  meet  the 
patient's  needs.  A  higher  oxygen  .savings  of  707c  would 
reduce  the  cost  to  about  $40/month.  which  is  about  the 
level  of  Medicare  reimbursement  for  the  portable  compo- 
nent of  oxygen  home  therapy.  Alternatively,  the  patient 
could  be  prescribed  an  aluminum  D-size  cylinder  that  holds 
414  L  of  oxygen,  weighs  10  lb.  and  provides  3.45  hours  of 
oxygen  at  2  L/min.  A  50%  savings  would  cause  that  cyl- 
inder to  last  for  a  full  day.  and  a  10%  savings  would  make 
that  cylinder  last  3-4  days  and  it  would  cost  slightly  more 
than  the  E-size  cylinder  at  less  than  half  the  weight. 

Presently.  4.5  lb  mini-cylinders  will  last  for  a  day  and 
can  be  transfilled  from  an  oxygen  concentrator,  freeing  the 
oxygen  dealer  from  regular  home  deliveries.  Though  the 
initial  cost  of  such  systems  may  run  above  S2.000  (a  stan- 
dard concentrator  costs  about  $800).  the  savings  in  monthly 
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oxygen  delivery  to  the  liome  would  rapidly  compensate. 
Hence,  combined  technologies  may  lead  to  cost  savings 
and  a  better  quahty  of  life  for  patients  with  chronic  lung 
disease. 

Not  every  patient  will  be  a  candidate  for  a  pulsing  ox- 
ygen-conserving device. '■*  The  variety  of  available  station- 
ary and  portable  oxygen  systems  gives  patients  and  phy- 
sicians choices,  and  knowledge  of  the  available  systems  is 
recommended.  That  knowledge,  along  with  understanding 
the  patient's  individual  needs,  will  assist  the  clinician  in 
making  the  best  decision  to  enable  the  appropriate  patients 
to  maximize  benefit  from  portable  oxygen  systems. 

It  must  be  emphasized  that  no  patient  should  be  pre- 
scribed oxygen  without  exercise-testing  the  patient  with 
the  oxygen  device. '■*  Portability  is  a  highly  desirable 
feature  in  oxygen  systems  for  mobile  patients,  but  port- 
ability should  never  be  offered  at  the  expense  of  failing 
to  achieve  adequate  oxygen  saturation.  Fortunately,  with 
the  new  higher-flow  devices,  that  trade-off  is  much  less 
of  an  issue. 

Conclusions 

The  redesigned  Oxymatic  401  DODS  adequately  oxy- 
genates patients  at  rest  and  during  exercise.  In  some  cases 
the  DODS  setting  must  be  raised  1  or  2  levels,  which 
reduces  the  overall  oxygen-use  efficiency  advantage  but 
nevertheless  provides  the  patient  with  a  portable  system 
with  an  extended  service  range  that  may  accommodate  the 
patient's  active  day  on  1  cylinder.  Because  of  the  multi- 
factorial impact  of  supplemental  oxygen  on  the  patient's 
physiology,  psychological  status,  and  quality  of  life,  we 
recommended  that  every  clinician  be  aware  of  the  avail- 
able portable  oxygen  systems  and  their  reliability  in 
maintaining  saturation.  All  patients  should  be  tested  at 
rest  and  during  usual  exercise,  using  the  oxygen  system 
being  prescribed,  to  determine  appropriate  delivery  set- 
tings. Further  studies  are  needed  to  better  understand 
the  dynamics  of  oxygen  delivery  under  a  variety  of 
living  conditions. 
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BACKGROUND:  Although  radio  frequency  (RF)  systems  have  proliferated  and  are  designed  to  sim- 
plify care  delivery  in  many  clinical  settings,  little  information  is  available  on  the  impact  of  such  RF 
systems  on  the  delivery  of  patient  care.  Having  used  a  hand-held-device-based  management  information 
system  in  our  Respiratory  Therapy  Section  for  16  years,  we  assessed  the  impact  of  an  RF  system  on  the 
delivery  of  respiratory  therapy  (RT)  services.  METHODS:  A  single  nursing  unit  dedicated  to  pulmo- 
nary and  ear,  nose,  and  throat  care  was  selected  for  the  RF  system  trial.  Baseline  (pre-RF)  data  were 
collected  over  2  separate  1-month  inter^als  (February  1999  and  February  2000).  The  main  outcome 
measures  «  ere  ( 1 )  the  amount  of  time  needed  at  the  beginning  of  the  shift  to  organize  and  assign  orders 
for  RT  services,  (2)  the  time  interval  between  notification  of  an  RT  consult  order  and  completion  of  the 
RT  consult,  and  (3)  the  time  interval  between  notification  of  an  RT  treatment  order  and  completion  of 
the  RT  treatment.  The  activities  required  for  organizing  and  assigning  the  orders  were  manually  timed. 
Starting  6  weeks  after  therapists  were  trained  to  use  the  RF  system,  similar  data  were  collected  while 
using  the  RF  system  for  two  1-month  intervals  (February  and  March  2001).  RESULTS:  The  mean  ± 
SD  time  interval  between  receiving  an  RT  consult  order  and  completing  the  consult  was  reduced  from 
7.8  ±  18.9  h  to  2.8  ±  2.4  h  (p  =  0.002).  The  percentage  of  patients  who  waited  longer  than  8  hours 
between  receipt  of  a  consult  order  and  completion  of  the  consuh  decreased  from  18%  to  4.7%  (p  = 
0.026).  The  total  time  required  for  organizing  and  assigning  RT  work  was  reduced  from  81.6  min  to  43.6 
min.  CONCLUSIONS:  The  RF  system  had  several  advantages  over  the  hand-held-device-based  system: 
(1)  shorter  interval  between  the  order  for  and  completion  of  an  RT  consult,  (2)  lower  percentage  of 
patients  for  whom  the  interval  between  the  order  and  the  consult  exceeded  8  hours,  and  (3)  less  time 
required  to  make  shift  assignments.  These  results  invite  assessment  of  whether  accelerated  delivery  of 
RT  services  confers  clinical  benefits.  Key  words:  radio  frequency,  inunui^eiiieiu  injonmiium  system,  respi- 
ratory care  serx'ices.    [Respir  Care  2(X)2;47(8):893-897] 


Introduction 

Although  radio  frequency  (RF)  systems  have  proliferated 
with  the  intention  to  simplify  and  enhance  delivery  of  care  in 
many  clinical  settings,  little  attention  has  been  given  to  eval- 
uating the  impact  of  such  RF  systems  on  the  delivery  of  care. 
In  the  context  of  longstanding  use  (16  y)  in  our  Section  of 
Respiratory  Therapy  of  a  hand-held-device-based  manage- 
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ment  information  system,  we  wished  to  assess  the  impact  of 
an  RF  system  on  the  delivery  of  respiratory  care  services.  To 
address  this  question  and  the  lack  of  information  in  the  avail- 
able respiratory  care  literature,  this  observational  study  was 
undertaken  to  assess  whether  an  RF  management  system 
would  accelerate  the  delivery  of  respiratory  care  services  to 
inpatients  in  the  Cleveland  Clinic  Hospital. 

Methods 
Management  Information  System 

Since  19S6.  orders  for  respiratory  therapy  (RT)  services 
in  the  Cleveland  Clinic  Hospital  have  been  processed  us- 
ing a  management  information  system  (CliniVision.  Puri- 
tan-Bennett. ,St  Louis,  Missouri)  that  features  a  hand-held 
computer  device  carried  by  each  respiratory  therapist.  The 
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present  study  compares  the  timeliness  of  delivering  RT 
services  with  that  hand-held-device-based  system  and  a 
system  that  features  RF  retrieval  and  delivery  of  new  RT 
orders. 

With  the  CliniVision  hand-held-device-based  system, 
the  process  of  placing  and  delivering  an  order  for  an  RT 
service  includes  4  steps: 

1 .  The  physician  writes  an  order  in  the  medical  chart  for 
an  RT  service  or  consult. 

2.  The  unit  secretary  transcribes  the  written  order  to  a 
computerized  order  entry  system  (LastWord,  IDX  Sys- 
tems. Burlington,  Vermont)  and  places  a  copy  of  the 
printed  order  in  the  RT  notebook  on  each  hospital  ward. 
If  the  therapist  is  present  on  the  ward,  he  or  she  can 
retrieve  the  hard  copy  of  the  order  and  deliver  the  ap- 
propriate service. 

3.  The  LastWord  order  entry  system  transfers  the  order 
to  the  CliniVision  workstation  in  the  Section  of  Respira- 
tory Therapy  office,  where  RT  orders  are  organized  and 
assigned  to  individual  therapists.  Each  therapist  comes  to 
the  office  twice  each  shift  (at  the  beginning  and  midway 
through)  to  upload  assignments  into  the  hand-held  device 
and  download  the  record  of  RT  services  delivered. 

4.  Upon  returning  to  the  hospital  ward,  each  therapist 
delivers  his  or  her  assigned  list  of  RT  services. 

The  process  of  delivering  RT  orders  with  the  RF  system 
differs  from  the  hand-held-device-based  process  in  the  fol- 
lowing ways: 

1.  The  therapist  records,  in  a  laptop  computer  (Amity, 
Mitsubishi,  Japan)  equipped  with  CliniVision  software  and 
an  RF  transceiver,  each  RT  service  delivered.  Upon  the 
therapist's  command  the  laptop  computer  transmits  via 
radio  waves  the  record  of  therapies  delivered  to  an  "access 
point"  base  station  installed  on  the  ward,  which  commu- 
nicates to  the  main  workstation  in  the  Respiratory  Therapy 
Section  office. 

2.  New  orders  for  RT  services  during  the  shift  are  trans- 
mitted via  radio  waves  to  the  therapist  on  the  ward,  rather 
than  the  therapist  visiting  the  office  to  upload  assignments 
from  the  main  workstation. 

Opportunities  to  accelerate  the  delivery  of  RT  services 
using  the  RF  system  relate  to  the  immediacy  of  RF  trans- 
mission of  new  orders  to  therapists  soon  after  their  receipt 
from  LastWord  into  the  main  CliniVision  workstation.  To 
receive  new  orders,  the  therapist  must  activate  the  appro- 
priate function  on  the  laptop  computer.  As  a  matter  of 
policy  with  the  RF  system  in  this  study,  therapists  were 
asked  to  look  for  new  orders  (ie,  activate  the  function  that 
seeks  new  orders)  every  2  hours. 

Outcome  Measures 

The  main  outcome  measures  assessed  in  this  study  were: 
1.  The  amount  of  time  needed  at  the  beginning  of  the 
shift  to  organize  and  assign  existing  RT  orders. 


2.  The  time  interval  between  placement  of  an  RT  con- 
sult order  into  the  LastWord  system  and  performance  of 
the  consult,  and 

3.  The  time  interval  between  placement  of  an  RT  treat- 
ment order  into  the  LastWord  system  and  delivery  of  that 
treatment. 

Hospital  Ward  Selection  and  Study  Intervals 

The  study  was  conducted  on  a  single  hospital  ward  ded- 
icated to  caring  for  patients  with  ear,  nose,  and  throat,  and 
pulmonary  illnesses  at  the  Cleveland  Clinic  Hospital.  This 
ward  was  selected  because  the  volume  of  RT  services  was 
sufficiently  large  to  occupy  a  single  therapist  for  the  entire 
shift,  thereby  avoiding  the  need  to  cover  multiple  hospital 
wards  using  multiple  hand-held  devices  or  RF  computers. 
Also,  the  large  volume  of  respiratory  therapies  adminis- 
tered on  this  ward  allowed  collection  of  data  from  a  large 
number  of  patients  while  requiring  installation  of  RF  sys- 
tem hardware  (access  point  base  station,  antennae,  etc)  on 
only  a  single  ward. 

Baseline  data  from  the  hand-held-device-based  system 
were  collected  during  February  1999  and  February  2000. 
These  baseline  data  were  selected  for  the  same  calendar 
months  as  the  RF  system  study  period  in  order  to  minimize 
effects  from  seasonal  variation  in  the  volume  and  types  of 
respiratory  care  services  delivered. 

Collection  of  data  with  the  RF  system  began  after  a 
6-week  training  period  in  which  the  therapists  on  the  ear, 
nose,  and  throat/pulmonary  ward  recei\ed  instruction  and 
had  practice  with  the  RF  system.  February  and  March 
2001  were  the  data  collection  periods  for  the  RF  system. 

Shift  Assignment  Times 

For  the  hand-held-device-based  (CliniVision)  process, 
the  mean  times  required  for  each  acti\  ity  in  making  shift 
assignments  (eg,  uploading  to  and  downloading  from  hand- 
held devices  and  calculating  and  assigning  v\ork  loads) 
were  determined  during  3  separate  assignment  periods. 
The  comparable  times  for  the  RF  system  were  determined 
by  subtractmg  the  time  intervals  using  the  RF  system  from 
the  intervals  using  the  hand-held-device-based  system.  For 
example,  the  average  time  required  to  calculate  and  assign 
work  loads  using  the  hand-held-de\  ice-based  system  was 
31.6  min.  Two  minutes  of  that  time  were  used  to  page 
therapists  and  obtain  updated  treatment  numbers.  There- 
fore, because  the  RF  system  does  not  require  paging  ther- 
apists. 2  minutes  were  deducted  from  the  measured  hand- 
held-device-based  system  time,  which  made  the  RF-system 
time  for  assisininii  work  loads  29.6  minutes  (Table  1). 
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Table  1.       Time  Required  per  Shift 


Activity 

HH 

RF 

Difference* 

Calculate  and  assign  work  loads 

31.6 

29.6 

-2.0 

Upload  data  to  hand-held  device 

2S.3 

0 

-28.,^ 

Dovinload  data  from  hand-held  de\'ice 

10.0 

0 

-  10.0 

Prim  reports 

11.7 

14.0 

2.3 

Total  for  shift  assignment 

81.6 

4.^.6 

-38.0 

HH  =  hanil-held-device-ha-scd  sysleiti 

RF  =  radio  frequency  management  information  system 

•Difference  betueen  HH  and  RF  systems.  Negative  number  indicates  less  time  needed  with 

the  RF  system 

Values  are  mean  minutes 


Statistical  Analysis 

Statistical  analyses  were  conducted  with  commercially 
available  software  (SigmaStat  version  2.03,  SPSS  Science, 
Chicago,  Illinois).  Nonparametric  tests  (Mann-Whitney  and 
chi-square)  were  used  because  of  the  non-normal  distribu- 
tion of  the  data.  Values  of  p  <  0.05  were  deemed  statis- 
tically significant. 

Results 

Table  2  presents  the  data  from  the  115  patients  during 
February  1999  and  February  2000  (ie,  the  Clini Vision  sys- 
tem period)  and  from  the  96  patients  during  February  and 
March  2001  (ie,  the  RF  system  period).  Comparison  of 
baseline  features  showed  that  the  RF  group  was  slightly 
younger  (median  age  57  vs  62  y,  p  =  0.0.30)  but  that  there 
were  no  significant  differences  in  the  distribution  of  sex  or 
underlying  disease. 

As  shown  in  Table  3,  the  RF  system  was  associated  with 
accelerated  delivery  of  RT  services.  Specifically,  the  mean 
interval  between  receipt  of  a  consult  order  and  perfor- 
mance of  the  consult  decreased  by  5  hours  (from  7.8  to 
2.8  h,  p  =  0.002)  and  the  percentage  of  patients  who 
waited  >  8  hours  for  completion  of  an  RT  consult  de- 
creased from  18.07r  to  4.7%  (p  =  0.026). 

Nonsignificant  trends  suggesting  accelerated  delivery  of 
respiratory  treatments  included  a  shortened  interval  (by 
mean  1  h)  between  notification  of  RT  orders  and  initiation 
of  therapy  (5.9  vs  4.9  h,  p  =  0.160)  and  a  slightly  smaller 
percentage  of  patients  who  waited  >  8  hours  to  receive 
respiratory  treatments  (17.4%  vs  14.6,  p  =  0.716).  The  RF 
system  was  also  associated  with  less  time  required  to  com- 
plete a  shift  assignment  (mean  8 1 .6  vs  43.6  min;  see  Table 
1 ).  Finally,  because  the  RF  system  obviates  therapist  visits 
to  the  office  to  upload  newly  received  orders,  the  time  for 
therapist  tra\el  and  for  printed  report  generation  in  the 
office  was  eliminated. 


Discussion 

Our  main  finding  is  that  the  RF  management  informa- 
tion system  for  RT  orders  was  associated  with  accelerated 
performance  of  RT  consults  and  faster  completion  of  RT 
shift  assignments.  Other  trends  suggesting  accelerated  de- 
livery of  RT  services  were  also  evident  (eg,  a  mean  1  -hour 
shortening  of  the  interval  between  receipt  of  orders  and 
treatment  delivery). 

Despite  considerable  commercial  enthusiasm  to  imple- 
ment RF  systems  in  health  care,  review  of  the  literature 
indexed  in  MEDLINE  (1966  through  September  2001), 
the  Cumulative  Index  to  Nursing  and  Allied  Health  Liter- 
ature (CINAHL),  and  the  Health  STAR  database,  using 
combinations  of  the  keywords  "radio,"  "radiofrequency," 
"delivery,"  "services,"  and  "health  care,"  showed  that  the 
impact  of  RF  systems  on  the  delivery  of  care  has  received 
little  formal  attention.  Specifically,  only  7  citations  were 
found  using  that  search  strategy.'  '  Chin'  summarized  ex- 
perience with  RF  systems  in  nursing.  He  cited  the  expe- 
rience from  Good  Samaritan  Hospital  (Dayton,  Ohio),  in 
which  implementing  a  wireless  point-of-care  system  re- 
portedly saved  nurses  30-45  min  per  shift  by  eliminating 
inefficiencies  in  recording  drug  administration. 

In  another  review  of  experience  with  RF  systems  in 
health  care,  Grimm-  reported  an  experience  from  St  Clair 
Memorial  Hospital  (Pittsburgh,  Pennsylvania)  in  which  a 
wireless  point-of-care  documentation  system  for  nurses 
was  associated  with  a  33%  decrease  in  nurses"  time  to 
document  and  a  concomitant  $600,000  annual  savings. 

In  a  report  regarding  the  use  of  RF  systems  for  deliv- 
ering physical  therapy  services  at  Good  Shepherd  Medical 
Center  (Longview,  Texas),  Levine'  reported  that  the  RF 
system  was  associated  with  fewer  therapist  transcription 
errors  and  improved  access  to  key  clinical  information. 

Hammer  et  aH  reported  experience  with  a  bedside  RF- 
equipped  computer  system  in  performing  psychiatry  con- 
sultations. Documentation  time  was  reportedly  halved, 
compared  to  the  prior  practice  of  hand-writing  notes. 

Regarding  RF  systems  in  respiratory  care.  Chin'  cited 
widespread  implementation  at  Ohio  State  University  Med- 
ical Center  and,  to  our  knf)wledge,  reported  the  only  avail- 
able data  regarding  the  impact  of  RF  on  RT  care  delivery. 
Specifically,  at  St  Luke"s  Episcopal  Hospital  (Houston, 
Texas ),  transition  from  a  desktop-computer-based  to  a  wire- 
less, laptop-ba.sed  management  information  system  was 
associated  with  a  10%  increase  in  therapist  productivity, 
because  therapists  were  able  to  .see  more  patients  daily. 
Our  findings  are  consistent  with  the  trend  in  these  earlier 
reports,  of  accelerated  care  delivery  with  RF  systems.  At 
the  same  time,  the  anecdotal  nature  of  available  observa- 
tions and  the  paucitN  of  studies  underscore  the  need  for 
additional  studies. 
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Table  2. 

Characteristics  iif  the  Study  Pcipulation 

Age*  (y) 

Se,\ 

Mean                       SD 

Median 

Female  (%) 

Male  (%) 

n 

Pre-RF  Group 
RF  Group 


61.9 
57.1 


16.6  65 

17.6  55 

Diagnosis:  Pre-RF  Group  («  =  115) 


54  (47) 
53(55) 


61 (53) 
43 (45) 


115 
96 


Pneumonia 


COPD 


Asthma 


Lung  Cancer 


Other 


Total 


% 


Puhiionary 

ENT 

Other 


19  (36%) 


12(23%) 


5  (9%) 


6(11%) 


11  (21%) 


53 

46 

27 

24 

35 

30 

Diagnosis:  RF  Group  (h  =  96) 


Pneumonia 


COPD 


Asthma 


Lung  Cancer 


Other 


Total 


Pulmonary 

ENT 

Other 


13(30%) 


13(30%) 


8(18%) 


1  (2%) 


9(20%) 


44 

46 

20 

21 

32 

33 

RF  =  radio  frequency  managemem  inlormalion  system 

COPD  =  ctironic  obstructive  puliiionai7  disease 

ENT  =  ear.  nose,  and  throat 

•TTiere  was  a  statisticaDy  significanl  dilTerence  in  median  values  heiween  the  2  groups  (p  -  0.030  by  Mann-Wliilney  test)   the  RF  group  is  slightly  younger.  There  v^ere  no  signillcant  differences  in 

gender  or  diagnostic  groups 


Table  3.       Time  Intervals  Irom  Receipt  of  Respiratory  Therapy  Orders  to  Delivery  of  RT  Services 


HH 


RF 


Test 


Number  of  consult  evaluations 

Mean  time  (h  ±  SD)  from  notification  to  consult  evaluation 

Number  and  percent  of  patients  who  waited  >  8  h  for 

evaluation 
Number  of  patients  with  respiratory  therapy  orders 
Mean  time  (h  ±  SD)  from  notification  to  start  of  therapy 
Number  and  percent  of  patients  who  waited  >  8  h  for 

therapy 


82 

64 

NA 

NA 

7.8  ±   18.9 

2.8  ±  2.4 

().()()2 

Mann- Whitney 

15  (IS.0%) 

3  (4.7%) 

0.026 

chi-square 

115 

96 

NA 

NA 

5.9  ±  8.4 

4.9  ±  7.8 

0.160 

Mann-Whitney 

20(17.4%) 

14(14.6%) 

0.716 

chi-square 

HH  =  hand-held-device-bascd  system 

RF  -  radio  frequency  management  information  system 

NA  =  not  applicable 


Though  otir  fesiilts  suggest  accelerated  service  delivery 
with  an  RF  system,  several  shorlcoinings  of  the  present 
study  are  noteworthy.  First,  because  our  analysis  did  not 
assess  clinical  outcomes  that  might  be  at't'ected  by  accel- 
erated (or  delayed)  delivery  of  RT  treatments,  we  ate  un- 
able to  ascribe  clinical  benefits  to  the  accelerated  delivery 
ohser\ed  here.  We  speculate  that  quicker  receipt  of  RT 
treatments  enhances  patient  comfort  and  satisfaction  and 
inay  confer  other  clinical  benefils.  but  the  issue  requires 
further  study. 

Second,  although  we  observed  accelerated  delivery 
with  the  RF  system,   it   is  important  to  point  out  that 


other  factors  could  have  affectetl  the  time  interval  be- 
tween placement  of  the  order  and  receipt  of  the  treat- 
ment. For  example,  using  our  hospital's  computerized 
order  entry  system  as  described,  this  interval  would  be 
affected  b)  the  time  elapsed  between  the  physician's 
writing  the  order  and  the  unit  secrctaiv's  entering  the 
order  into  the  computer.  Although  audit  experience  in 
our  hospital  suggests  that  this  interval  is  short,  the  spe- 
cific intervals  were  not  assessed  during  the  study  peri- 
ods considered  here. 

Other  practices  that  could  affect  the  intervals  between 
order,  receipt,  and  deliverv   of  respiratory  care  services 
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include  the  iVeqiiencs  with  wiiich  llier;ipists  \isiicd  the 
Respiratory  Therapy  Section  otTice  (when  using  the  iiand- 
held  devices).  According  to  eutr  practice  in  the  ciirrcnl 
study,  therapists  brought  their  hand-held  devices  to  the 
otYice  for  uploading  at  mid-shift,  approximately  4  hours 
after  recei\  ing  the  first  set  of  RT  orders.  Clearly,  a  policy 
under  which  therapists  \isit  the  office  more  frequently 
during  the  shift  could  have  opposing  effects  on  the  speed 
of  deli\cring  RT  ser\  ices.  On  the  one  hand,  new  orders 
might  be  uploaded  to  the  hand-held  de\'ices  sooner  during 
the  shift.  On  the  other  hand,  more  frequent  visits  to  the 
office  during  the  shift  could  slow  the  deli\ery  of  services, 
as  therapists  spend  more  time  in  transit,  away  from  the 
bedside.  Given  the  observational  nature  of  oin-  study 
and  our  established  practice  of  one  mid-shift  \isit  to 
upload  new  orders  to  the  hand-held  de\ice,  this  study 
did  not  attempt  to  assess  the  "ideal"  visit  frequency  to 
minimize  the  inter\  al  between  order  placement  and  treat- 
ment deli\ery. 

Also,  the  interval  between  order  placement  and  delivery 
with  the  RF  system  would  be  influenced  by  the  frequency 
with  which  therapists  request  new  orders  via  their  laptop 
computers.  In  the  current  study,  this  request  frequency  was 
every  2  hours,  but  it  seems  possible  that  the  delivery  of 
orders  could  be  accelerated  further  by  therapists"  request- 
ing orders  more  frequently. 

Conclusions 

Overall,  our  results  show  that,  compared  with  a  hand- 
held-device-based system,  use  of  an  RF  system  for  pro- 


cessing and  deli\ermg  Rl'  orders  was  associated  with  sev- 
eral benefits: 

1.  A  shorter  interval  between  the  order  for  and  comple- 
tion of  an  RT  consult. 

2.  A  lower  proportion  of  patients  for  whom  the  interval 
between  the  order  and  the  consult  exceeded  8  hours,  and 

3.  Less  time  required  lor  supeisisors  to  make  shift  as- 
signments. 

In  the  context  that  little  attention  has  been  given  to  the 
impact  on  care  delivery  of  this  appealing  but  expensive 
new  technology,  our  results  certainly  invite  further  critical 
assessment  of  the  clinical  benefits  associated  with  RF  man- 
agement information  systems  and  the  effects  of  acceler- 
ated delivery  of  RT  services. 

REFKRKNCES 

I-  Chin  TL.  Is  wireless  technology  ready  to  roll?  Health  Data  Manag 
iy98:6(5):78-82.  84-86.  88-89. 

2.  Grimm  B.  Healthcare  unplugged.  Hospitals  embrace  mobile  com- 
puting and  wireless  communications.  Hcallhc  Inlorm  199X;15(3): 
81-82. 

3.  Levine  R.  Avoid  the  paper  chase:  real-time,  wireless  patient  docu- 
mentation helps  therapists  save  both  time  and  money.  Healthc  In- 
form 1999-.16(1):7.V74. 

4.  Hammer  JS.  Strain  JJ.  Friedberg  A.  Fulop  G.  Operationalizing  a 
bedside  pen  entry  notebook  clinical  database  system  in  consultation- 
liaison  psychiatry.  Gen  Hosp  Psychiatry  1995;17(3):165-172. 

5.  Hisle  M.  Universal  broadband  communications  creates  new  options 
for  healthcare  networks.  J  Healthc  Inform  Manag  2000:14(2):71-84. 

6.  Kohli  J.  Brody  G.  Melvin  C.  Muhlstein  L.  Wireless  communications 
in  the  delivery  of  healthcare  care.  In:  Proceedings  of  the  1995  An- 
nual HIMSS  Conference.  Feb  12-16,199.5.  Volume  4.  Chicago: 
HIMSS  1 995:22 1-2.M. 

7.  Hanley  J.  Telemetry  in  health  care.  Biomed  Eng  1976:1 1{8):269- 
272. 


Respirator"!'  Care  •  August  2002  Vol  47  No  8 


897 


The  Effects  of  Tidal  Volume  Demand  on  Work  of  Breathing 
During  Simulated  Lung-Protective  Ventilation 

Richard  H  Kallet  MSc  RRT.  James  A  Alonso  RRT.  Martha  Diaz  RRT. 
Andre  R  Campbell  MD.  Robert  C  Mackersie  MD.  and  Jeffrey  A  Katz  MD 


BACKGROUND:  Lung-protective  ventilation  (LPV)  can  result  in  a  ventilator  tidal  volume  (V, ) 
below  patient  V ,  demand,  which  may  elevate  work  of  breathing  (VVOB).  Increasing  the  ventilator 
inspiratory  flow  may  not  sufficiently  reduce  WOB,  because  the  patient's  fiow-time  requirements 
may  exceed  the  ventilator's  flow-time  delivery  pattern.  We  investigated  ( I )  the  effects  of  \  ,  demand 
on  WOB  during  LPV  and  (2)  which  ventilator  pattern  best  reduced  VVOB  while  achieving  LPV 
goals.  MP]THODS:  A  standard  WOB  lung  model  simulated  assisted  breathing.  Using  3  ventilators 
(Hamilton  Veolar,  Hamilton  Galileo,  and  Driiger  Evita  2  dura),  we  tested  volume-control  ventila- 
tion with  a  constant  flow  pattern  (VCV-CF),  volume-control  ventilation  with  a  decelerating  flow 
(VCV-DF),  and  pressure-control  ventilation  (PCV).  Simulated  V,  demand  was  increased  from 
50-125%  of  the  ventilator-delivered  V,  (400  niL)  as  ventilator  inspiratory  time  (T,)  was  decreased 
(0.95,  0.80,  0.65,  and  0.45  s)  relative  to  simulated  T,  (0.8  s).  WOB  was  measured  with  a  pulmonary 
mechanics  monitor.  RESULTS:  During  VCV-CF  and  VCV-DF,  a  V ,  demand  of  >  100%  drastically 
increased  WOB,  attributable  to  imposed  WOB  from  the  inspiratory  valve.  Increasing  inspiratory 
tlow  by  using  the  decelerating  flow  pattern  and/or  decreasing  T,  reduced  WOB,  but  generally  not 
to  normal  levels.  "Double-triggered"  breaths,  with  excessive  V^  delivery,  often  occurred  when 
ventilator  T,  was  well  below  simulated  T,.  PCV  was  most  effective  in  reducing  WOB,  but  \  ^ 
delivery  exceeded  the  LPV  target  unless  T,  was  reduced.  CONCLUSIONS:  Given  our  dual  goals  of 
reducing  both  WOB  and  V,  during  LPV,  VCV-DF  with  relatively  brief  T,  appeared  to  be  the  best 
option,  followed  by  PCV  with  a  relatively  brief  T,.  AVv  wnnl.s:  acute  lung  injury.  assisrcJ  nuxiumical 
venlilatian.  imposed  work  of  hrecithing.  inspiralory  flow  rate,  inspiratory  flow  waveform,  lung  model, 
lung-protective  ventilation,  tided  volume,  work  of  breathing.     [RcspirCare  20()2:47(8):898-909] 


Introduction 

During  assisted  mechanical  \entilatii)n  (AMY)  tlnvv 
asynchrony  increases  the  work  of  breathing  (WOB)  per- 
formed by  the  patient'  ■*  because  (it  is  thought)  the  venti- 
lator fails  to  push  the  inspired  gas  at  the  same  tlow  as  the 
inspiratory  muscles  attempt  to  pull  gas  into  the  lungs. '-^  In 
this  "push-pull  system,"  total  WOB  is  thought  to  remain 
relatively  constant,  with  only  the  distribution  of  work  be- 
tween the  patient  and  the  ventilator  varying  because  of 


patient  effort.'  Yet  it  is  also  speculated  that  an  "additional 
inspiratory  load"  occurs  when  patient  tlov\  demand  ex- 
ceeds the  \entilator  tlow  delivery  and  "the  patient  tries  to 
accelerate  gas  against  the  inspiratory  resistance  of  the  ven- 
tilator circuit,"'  which  implies  that  the  ventilator  creates 
imposed  WOB  (WOB,,,,,,)  based  on  patient  effort.  How- 
ever, this  theory  has  not  been  confirmed  by  actually  mea- 
suring WOB,,„p  during  AMY. 

Increased  WOB  from  How  asynchron>  occurs  because 
patient  tlow  demand  approximates  the  contractile  velocity 
of  the  inspiratory  muscles.^  By  extension,  tidal  volume 
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Pressure/Flow  Transducer  for  Lifting  Bar 

ventilator  and  Imposed  work 


Veolar  Treatment  Ventilator 


BIcore  CP-100 


Veolar  Ventilator  as  Muscle  Simulator 


to  measure  tfioracic  pressure 
connected  to  BIcore 


Fig.  1.  A  standard  work  of  breathing  lung  model  with  a  dual-compartment  test  lung  was  used  to  represent  the  "push-pull"  concept  of 
assisted  mechanical  ventilation.  The  hght-side  compartment  simulated  the  inspiratory  muscles  and  was  linked  by  a  lifting  bar  to  the  left-side 
compartment,  which  represented  the  thorax.  Displacement  of  the  thoracic  compartment  by  the  inspiratory  muscle  compartment  (repre- 
senting the  "pull")  simulated  spontaneous  breathing  effort.  The  treatment  ventilator,  which  represented  the  "push",  was  attached  to  the 
thoracic  compartment  and  could  displace  it  independently  of  the  muscle  compartment.  Bicore  CP-100  =  pulmonary  mechanics  monitor. 
(From  Reference  12,  with  permission.) 


(Vj)  demand  reflects  global  inspiratory-  muscle  shorten- 
ing.^ Hence,  WOB|^p  may  occur  during  AMV  when  ven- 
tilator V-r  delivery  does  not  meet  patient  V^-  demand.  Pa- 
tient-ventilator V-p  mismatching  may  become  a  problem 
when  lung-protective  ventilation  (LPV)  is  used  to  treat 
acute  respiratory  distress  syndrome  ( ARDS).*"  LPV  requires 
a  Vj  between  4  and  7  mL/kg.''^'"  which  can  be  less  than 
the  spontaneous  Vj  reported  in  ARDS  patients  (300-400 
mL).'"  Recently,  a  case  of  apparent  Vj  mismatching  re- 
sulting in  acute  alveolar  edema  was  reported  in  a  patient 
enrolled  into  the  National  Institutes  of  Health  ARDS  Net- 
work study. '- 

Does  a  specific  manipulation  of  the  ventilator  flow  wave- 
form and/or  inspiratory  time  (T,)  effectively  reduce  WOB 
during  V-p  mismatching?  Both  pressure-control  ventilation 
(PCV)"'-*  and  volume-assured  pressure  support  ventila- 
tion^''' are  associated  with  less  patient  WOB  than  the  con- 
stant flow  pattern  commonly  used  during  volume-control 
ventilation  (VCV).  But  the  difference  in  efficacy  between 
VCV  with  a  fixed  decelerating  flow  pattern  and  the  vari- 
able decelerating  flow  pattern  of  PCV  and  volume-assured 
pressure  support  has  not  been  studied.  Alternatively,  in- 
creasing the  inspiratory  flow  (V,)  during  VCV  with  con- 
stant flow  pattern  (VCV-CF)  by  shortening  ventilator  T, 
causes  similar  reductions  in  patient  effort  compared  to 
pressure-limited  ventilation.'-'^  Yet  if  the  patient's  T,  ex- 
ceeds that  of  the  ventilator,  "double-triggering"  (ie,  2  ven- 


tilator breaths  for  a  single  breathing  effort)  may  occur'" 
and  frustrate  attempts  to  achieve  LPV. 

Methods 

We  used  a  standard  WOB  lung  model'"'  to  imitate  pa- 
tient-ventilator interactions  during  AMV  and  thereby  mea- 
sured the  effects  of  simulated  patient  V,  demand  on  simu- 
lated patient  WOB  (WOB,„„)  during  LPV.  We  investigated  3 
ventilator  flow  waxeforms  (VCV-CF,  VCV  with  decelerat- 
ing flow  pattern  [VCV-DF).  and  PCV)  and  4  \entilator  T, 
settings.  We  sought  to  find  which  combination  of  ventilator 
flow  waveform  and  T,  could  best  minimize  WOB„„„  while 
maintainins  a  reasonable  degree  of  LPV. 


Apparatus 

A  dual-compartment  Model  1600  Training  Test  Lung 
(Michigan  Instruments,  Grand  Rapids.  Michigan)  was  used 
(Fig.  1 ).  One  compartment  simulated  the  inspiratory  mus- 
cles and  was  connected  to  a  ventilator  (Veolar,  Hamilton, 
Reno.  Nevada).  The  other  compartment  simulated  a  pa- 
tient's thorax.  The  compartments  were  linked  by  a  lifting 
bar  so  that  the  positive  pressure  developed  during  inflation 
of  the  inspiratory  muscle  compartment  lifted  the  thoracic 
compartment  and  created  a  corresponding  negative  pres- 
sure. The  rate  increase  in  negative  pressure  (AP/AT)  cre- 
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Table  1.      Protocol  1 


Treatment  Ventilator 
Settings 


T,  =  0.95  s 

f  =  20  breaths/min 
V-r  =  400  niL  (CMV) 

T,  =  0.80  s 

f  =  20  breaths/min 

Vt  =  400  mL  (CMV) 

T,  =  0.65  s 

f  =  20  breath.s/min 

Vt  =  400  mL  (CMV) 

T,  =  0.45  s 

f  =  20  breaths/min 

Vt  =  400  mL  (CMV) 


VCV-CF 


Muscle  Simulator  Settings 
T|  =  0.80  s 
f  =  24  breaths/min 
V^:  200,  300,  400,  500  mL 

Muscle  simulator  settings 
constant 

Muscle  simulator  settings 
constant 

Muscle  simulator  settings 
constant 


VCV-CF  =  volume-control  venlilation  with  conslanl  flow  pallem 

VCV-DF  =  volunie-conlrol  vcniilalion  wiih  decelerating  flow  pallem 

PCV  -  pressure  control  ventilation 

T|  =  inspiratory  lime 

f  =  respiratory  rule 

Vj  =  tidal  volume 

CMV  =  controlled  mechanical  ventilation 


VCV-DF 


Muscle  Simulator  Settings 
T,  =  0.80  s 
f  =  24  breaths/min 
Vt-:  200,  300,  400,  500  mL 

Muscle  simulator  settings 
constant 


Muscle  simulator  settings 
constant 


PCV 


Muscle  Simulator  Settings 
T,  =  0.80  s 
f  =  24  breaths/min 
Vt-:  200,  300,  400.  500  mL 

Muscle  simulator  settings 
constant 


Muscle  simulator  settings 
constant 

Muscle  simulator  settings 
constant 


ated  in  the  thoracic  compartment  represented  transmitted 
muscle  pressure  to  the  alveolar  surface.  The  resulting  V, 
and  V-r  measured  during  displacement  of  the  thoracic  com- 
partment served  as  an  analog  for  patient  demand.  The 
thoracic  compartment  was  attached  to  a  treatment  venti- 
lator (either  a  Veolar  [Hamilton  Medical,  Reno,  Nevada], 
Galileo  [Hamilton  Medical,  Reno,  Nevada],  or  an  Evita  2 
dura  [Drager,  Telford,  Pennsylvania]).  In  order  to  model 
the  "push-pull  system"  of  patient-ventilator  interactions 
during  AMY,  the  thoracic  compartment  could  be  displaced 
independently  of  the  inspiratory  muscle  compartment. 
Thus,  when  the  treatment  ventilator  "pushed-up"  the  tho- 
racic compartment  faster  than  the  inspiratory  muscle  sim- 
ulator could  "pull-up"  the  thoracic  compartment,  the  WOB 
perfonned  by  the  simulator  on  the  thoracic  compartment 
was  reduced.  In  this  paper  "simulated  patient  demand"  (for 
flow  or  V-p)  is  referted  to  as  "demand."  The  terms  "ven- 
tilator" and  "ventilator  delivery"  refer  to  the  treatment 
ventilator  and  its  delivery  of  flow  or  V-^.  The  "inspiratory 
muscle  simulator"  is  the  ventilator  that  powered  the  in- 
spiratory muscle  compartment. 

The  compliance  of  both  test  lung  compartments  was  set 
at  27  niL/cm  HjO,  and  the  resistance  of  each  unit  was 
equal  and  created  by  using  two  (8.0  mm  internal  diameter) 
endotracheal  tubes  with  (15  mm)  adapters  at  both  ends. 
The  airways  resistance,  measured  at  a  constant  V,  of  60 
L/min,  was  5.0cm  H^O/L/s.  The  values  forcompliance'' '"  '" 
and  resistance"*  were  within  the  range  described  for  pa- 
tients with  ARDS. 


Measurements  and  Calculations 

All  variables  were  measured  with  a  previously  validat- 
ed'''-" pulmonary  mechanics  monitor  (Bicore  CP-100, 
VIASYS  Healthcare/Bear  Medical  Systems,  Palm  Springs, 
California).  The  monitor  and  transducers  were  calibrated 
prior  to  each  experiment.  Airway  pressure  (P^^.)  and  V, 
were  measured  at  the  Y-adapter  with  a  flow  transducer 
( VarFlex.  VIASYS  Healthcare/Bear  Medical  Sy.stems,  Palm 
Springs,  Califomia).  V^  was  calculated  firom  the  integrated 
measurements  of  V,  and  T,  and  excluded  circuit  compression 
volume.  T,  was  calculated  as: 

60  s/set  f  X  T|  fraction 

in  which  f  is  the  respiratory  rate  (in  breaths/min)  and  T, 
fraction  is  the  ratio  of  inspiratory  time  to  total  breathing  cycle 
time.  T,  was  confirmed  by  calibrated  scalar  flow  tracings. 

WOB^„„  was  the  work  performed  by  the  inspiratory 
muscle  simulator  to  displace  the  thoracic  compartment.  It 
provided  a  gross  representation  of  patient  WOB  to  over- 
come the  elastic  and  resistive  properties  of  the  thorax,  in 
addition  to  any  WOB,„,p  from  the  ventilator  inspiratory 
valve.  WOB„„„  required  measuring  the  thoracic  compart- 
ment pressure  by  attaching  a  neonatal  extension  tube 
(SmartCath,  VIASYS  Healthcare/Bear  Medical  Systems, 
Palm  Springs,  Califomia)  to  the  pressure-tap  of  the  com- 
partment (see  Fig.  1 ).  WOB.^,,,,  was  calculated  by  the  pul- 
monary mechanics  monitor  as  the  area  within  the  thoracic 
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Simulated  Vr  Demand  (mL) 

Fig.  2.  Simulated  work  of  breathing  (WOBj,^)  during  assisted  mechanical  ventilation  (inspiratory  time  0.95  s)  and  simulated  unassisted 
breathing  (UB)  as  a  function  of  tidal  volume  (V^)  demand  (Protocol  1).  WOBs,m  rose  substantially  at  100%  Vj  demand  during  volume-control 
ventilation  with  constant  flow  pattern  (VCV-CF)  and  during  volume-control  ventilation  with  decelerating  flow  pattern  (VCV-DF).  During 
pressure-control  ventilation  (PCV)  WOBs,m  paralleled  the  rise  that  occurred  with  UB.  but  PCV  consistently  reduced  WOBj,^  to  below  the 
UB  level.  These  general  trends  in  WOB^,^  were  also  observed  as  ventilator  inspiratory  time  was  decreased  to  0.80  s  and  0.65  s. 


compartment  pressure- V^  curve  when  thoracic  compart- 
ment pressure  was  below  the  end-expiratory  baseUne.'*^ 

WOB  performed  by  the  ventilator  (WOB,^.,„)  to  dis- 
place the  thoracic  compartment  was  measured  by  the  flow 
transducer  placed  at  the  Y-adapter  of  the  ventilator  circuit. 
WOB,^,„  was  calculated  by  the  pulmonary  mechanics  mon- 
itor as  the  area  within  the  P.,w-Vx  curve  when  the  P,,^^  was 
above  the  end-expiratory  baseline."  WOBjn,p  was  the  work 
performed  by  the  inspiratory  muscle  simulator  to  over- 
come circuit  resistance  due  to  the  behavior  of  the  ventila- 
tor's inspiratory  valve,  based  on  clinician  settings  of  T,, 
V^,  tlow  waveform,  or  P^^^.  WOB„„p  required  measuring 
P^^,  with  the  neonatal  extension  tube  located  at  the  Y- 
adapter  of  the  ventilator  circuit.  WOB|,„p  was  calculated  as 
the  area  within  the  P,,„-V-p  curve  when  the  P,,„  remained 
below  the  end-expiratory  pressure  level. '^  WOB  was  ex- 
pressed in  joules  per  liter  of  ventilation  (J/L). 

Protocols 


Protocol  1:  The  Effects  of  Varying  V^^  Demand  and 


Peak  V,  Delivery  on  WOB, 


This  protocol  was  de- 


signed to  study  4  questions: 

1.  What  are  the  effects  of  increasing  V^  demand  on 
WOB.,i„,  with  different  ventilator  flow  waveforms'.' 

2.  How  effective  is  incrementally  increasing  peak  V, 
delivery  with  VCV  in  reducing  WOB.,|n,?  Ventilator  peak 
V,  was  increased  by  reducing  T,  in  steps  (0.95,  0.80.  0.65 
and  0.45  s)  (Table  1). 


3.  Do  the  same  stepwise  T,  reductions  during  PCV  re- 
duce WOB,„„  while  limiting  the  potential  "overshoot"  in 
Vy  delivery? 

4.  Is  WOB,,,  created  during  conditions  of  peak  V,  and 
Vj  mismatching? 

The  ventilator  was  set  to  deliver  a  400  mL  Vj  to  the 
thoracic  compartment  at  a  mandatory  respiratory  rate  of  20 
breaths/min.  This  approximated  a  Vj  of  6  niL/kg  predicted 
body  weight,  reported  in  2  LPV  studies.*'"  During  PCV, 
the  target  V^  of  400  mL  was  achieved  by  setting  the  pres- 
sure control  level  to  the  end-inspiratory  plateau  pressure 
achieved  during  VCV.  A  pressure-rise  time  of  zero  was 
used  during  PCV.  With  the  Veolar  and  Galileo  ventilators, 
trigger  sensitivity  was  set  at  -1  cm  H,0.  With  the  Evita  2 
dura  ventilator  a  nonbiased  flow  trigger  level  of  5  L/min 
was  set.  For  the  Veolar  and  Galileo  ventilators  a  full  ex- 
ponential decelerating  flow  waveform  was  used  for  VCV- 
DF.  No  positive  end-expiratory  pressure  was  set  on  any 
ventilator,  and  expiration  was  passive  and  completed  prior 
to  the  next  triggered  breath  so  that  no  intrinsic  positive 
end-expiratory  pressure  was  present  during  any  experi- 
ment. No  humidification  device  was  used  in  any  circuit. 

The  inspiratory  muscle  simulator  generated  4  levels  of 
V^  demand  (200.  300.  400,  and  500  mL)  in  the  thoracic 
compartment.  This  represented  50,  75,  100,  and  125%  of 
the  ventilator-delivered  V^  under  controlled  mechanical 
ventilation  (CMV)  conditions  (ie,  time-triggered  breaths 
by  the  treatment  ventilator  while  the  inspiratory  muscle 
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Simulated  Vj  Demand  (mL) 

Fig.  3.  Peak  inspiratory  flow  (V,)  during  assisted  mechanical  ventilation  (inspiratory  time  0.95  s)  and  simulated  unassisted  breathing  (UB)  as 
a  function  of  tidal  volume  (Vy)  demand  (Protocol  1).  Compared  to  Figure  2,  the  increase  in  simulated  work  of  breathing  as  Vj  demand 
increased  during  volume-control  ventilation  with  constant  flow  pattern  (VCV-CF)  (300  ml)  and  volume-control  ventilation  with  decelerating 
flow  pattern  (VCV-DF)  (400  mL)  occurred  despite  ventilator  peak  V,  either  matching  or  exceeding  flow  demand.  During  pressure-control 
ventilation  (PCV),  peak  V,  rose  in  parallel  with  the  flow  demand  of  UB. 


simulator  was  inactive).  The  inspiratory  muscle  simulator 
was  set  in  the  VC  V  mode  at  a  respiratory  rate  of  24  breaths/ 
min.  with  a  T,  of  0.80  s.  A  modified  sine  wave  was  used 
so  that  peak  V,  occurred  at  approximately  0.2  s  (25%  of 
T,).  This  resulted  in  4  levels  of  peak  flow  demand:  21.  32. 
43.  and  53  L/min. 

Tests  with  CMV  were  used  to  establish  baseline  WOB,^,„ 
and  to  verify  ventilator  Vj  and  V^  delivery  with  each  flow 
pattern,  mode,  and  T,  setting.  Likewise,  baseline  measure- 
ments of  WOB.,,,^.  flow,  and  Vj  demand  were  verified 
during  simulated  unassisted  breathing  (ie,  with  the  venti- 
lator disconnected  from  the  thoracic  compartment  of  the 
model).  In  addition.  WOB|,„p  was  measured  during  unas- 
sisted breathing  in  the  continuous  positive  airway  pressure 
mode  with  an  end-expiratory  pressure  of  0  cm  H^O.  Af- 
terwards, AM  V  experiments  were  done  for  each  flow  wave- 
form and  ventilator-set  T,.  VCV-DF  could  not  be  used  at 
a  T,  of  0.45  s,  because  the  ventilator  defaulted  to  a  con- 
stant flow  pattern  to  maintain  V^  delivery.  In  addition,  the 
4(X)  and  500  mL  V^  demand  portions  of  the  protocol  were 
repeated  with  different  ventilators  (Galileo  and  Evita  2  dura). 
Because  the  E\  ita  2  dura  ventilator  does  not  pro\ide  a  VCV-DF 
option.  WOB  was  measured  only  during  VCV-CF  and  PCV. 


founding  variable  we  examined  whether  the  effects  of  in- 
creasing Vy  demand  on  WOB.,,^!  could  be  isolated  from 
that  of  increasing  flow  demand.  To  do  this  without  intro- 
ducing intrinsic  positive  end-expiratory  pressure  into  the 
model,  a  traditional-size  V^  of  800  mL  was  set  on  the 
ventilator  at  a  respiratory  rate  of  12  breaths/min  and  T,  = 
1.0  s.  The  inspiratory  muscle  simulator  was  adjusted  to 
create  the  same  peak  flow  demand  (72  L/min)  at  2  levels 
of  Vt-  demand:  800  and  500  mL  (100%  and  60%  V^- 
demand.  respectively).  The  500  mL  Vj  demand  test  re- 
quired changing  the  muscle  simulator  respiratory  rate  from 
15  to  24  breaths/min  and  simulator  T,  from  1.0  to  0.58  s. 

Data  Analysis 


A  sample  size  of  12  breaths  was  used  for  each  variable. 
Multiple  comparisons  were  made  using  Tukey-Kramer  tests 
after  either  repeated  measures  or  one-way  analysis  of  vari- 
ance.-' Paired  comparisons  were  made  using  the  /  test. 
Statistical  analysis  was  done  with  commercially  av  ailable 
software  (GraphPad  InStat.  version  3.0.  GraphPad  Soft- 
ware, San  Diego.  California).  Differences  were  considered 
significant  if  p  <  0.05. 


Protocol  2:  Constant  Peak  V,  Demand  at  Different  Lev- 
els of  V't  Demand.  Increasing  Vj  demand  at  a  fixed  T, 
also  raises  peak  flow  demand.  Therefore,  increasing  flow 
demand  (rather  than  V,  demand)  may  expkiin  differences 
in  WOB„jn,  and  WOB„„p.  To  assess  this  potentially  con- 


Results 

For  each  variable  tested  in  each  protocol,  there  was  a 
very  narrow  dispersion  of  data,  and  the  average  coefficient 
of  \  ariation  was  <  0.05.  Therefore,  for  simplicity,  all  data 
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Fig.  4.  Work  of  breathing  performed  by  the  ventilator  (WOB„en,)  during  assisted  mechanical  ventilation  (Inspiratory  time  0.95  s)  as  a  function 
of  tidal  volume  (V^)  demand  (Protocol  1).  As  V^  demand  Increased  there  was  a  precipitous  decline  In  WOB„3„,  during  volume-control 
ventilation  with  constant  flow  pattern  (VCV-CF)  and  volume-control  ventilation  with  decelerating  pattern  (VCV-DF),  which  corresponded  with 
the  nse  in  simulated  work  of  breathing  (WOBs,„).  In  contrast,  during  pressure-control  ventilation  (PCV),  WOB„g„,  declined  more  gradually 
and  reflected  the  more  gradual  rise  in  WOBs,n,. 


are  reported  as  mean  values.  More  importantly,  a  majority 
of  the  differences  were  statistically  significant,  though  some 
differences  were  clinically  unimportant.  To  determine  what 
constituted  a  clinically  important  difference  in  WOB,  we 
reviewed  several  studies'  ""'■'■-- -^  that  compared  patient 
WOB  in  which  either  the  pre-set  peak  V,  or  flow  pattern 
was  manipulated.  Based  on  those  studies  we  calculated  a 
treatment  effect-"  of  0.15  J/L  and  used  that  value  as  a 
threshold  for  determining  the  clinical  relevance  of  our  re- 
sults. 

Protocol  1 :  The  Effects  of  Varying  V^^  Demand  and 
Peak  V,  Delivery  on  WOB^j^ 


3).  As  Vy  demand  increased,  WOB,^.,„  fell  precipitously  to 
zero  during  VCV-CF  and  to  approximately  zero  during 
VCV-DF  (Fig.  4).  During  PCV,  WOB,,„,  declined  less 
(from  1.23  to  0.77  J/L).  The  sharp  lise  in  WOB,„„  seen  at 
the  highest  level  of  V-p  demand  during  VCV-CF  and 
VCV-DF  was  attributed  to  high  levels  of  WOB|n,p  from 
the  ventilator's  inspiratory  valve  (Fig.  5).  During  AMV 
with  VCV-CF  and  VCV-DF.  ventilator  peak  V,  and  Vt 
delivery  were  tightly  regulated,  and  they  varied  by  only  2 
L/min  and  10  mL,  respectively,  from  CMV  conditions.  In 
contrast,  as  flow  and  V^  demand  rose  during  PCV,  the 
ventilator-delivered  peak  V,  increased  from  59  to  89  L/min 
and  Wj  increased  from  400  to  688  inL. 


Ventilator  T,  Greater  than  Inspiratory  Muscle  Simu- 
lator T,.  WOB„,„  rose  substantially  during  VCV-CF 
and  VCV-DF  as  V^  demand  matched  or  exceeded  the 
ventilator-delivered  V.^  (F'S-  2).  In  contrast,  during  PCV, 
WOB,,,,,,  rose  less  as  V-^  demand  increased  and  generally 
was  less  than  the  corresponding  WOB,,,,,,  measured  during 
unassisted  breathing.  Peak  flow  demand  exceeded  venti- 
lator peak  V|  delivery  only  during  VCV-CF  at  a  Vj  de- 
mand >  1009!-  (Fig.  3).  During  VCV-DF,  ventilator  peak 
V,  delivery  always  exceeded  peak  flow  demand,  but 
WOB,,!,,,  rose  with  increasing  V^  demand  (see  Figs.  2  and 
3).  In  contrast,  during  PCV  the  slope  of  increasing  venti- 
lator peak  V,  delivery  mirrored  the  slope  of  increasing 
peak  flow  demand  during  unassisted  breathing  (see  Fig. 


Ventilator  T,  Set  at  or  below  Inspiratory  Muscle  Sim- 
ulator T,.  Decreasing  the  ventilator  T,  so  that  it  matched 
or  was  less  than  simulated  T,  progressively  increased  ven- 
tilator peak  V,  delivery,  significantly  reduced  WOB^,^,  and 
WOB„„p  during  VCV-CF  and  VCV-DF  (Tables  2  and  3). 
When  Vj  demand  was  400-500  niL,  the  reductions  in 
WOB„i,„  and  WOBi„,p  during  VCV  approached  that  of 
PCV  only  when  the  ventilator  T,  was  0.65  s  (VCV-DF) 
and  0.45  s  (VCV-CF).  These  reductions  in  T,  increa.sed 
peak  V|  delivery  to  96  and  81  L/min,  respectively,  which 
matched  or  approached  the  corresponding  peak  V,  deliv- 
ery observed  during  PCV  (90-95  L/m).  However,  as  T, 
was  reduced  to  0.65  s  during  VCV-CF  and  VCV-DF,  dou- 
ble-triggering occurred  frequently  at  a  V^  demand  of  500 
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Fig.  5.  Imposed  work  of  breathing  (WOB,„p)  during  assisted  mechanical  ventilation  (inspiratory  time  0.95  s)  and  zero  continuous  positive 
airway  pressure  (CPAP).  as  a  function  of  tidal  volume  (Vj)  demand  (Protocol  1).  The  substantial  increase  in  WOB,„p  at  100%  Vj  demand 
during  volume-control  ventilation  with  constant  flow  pattern  (VCV-CF)  and  volume-control  ventilation  with  decelerating  flow  pattern  (VCV- 
DF)  paralleled  the  same  changes  in  simulated  work  of  breathing.  WOB.^p  during  VCV  exceeded  the  corresponding  WOB,„p  during 
unassisted  breathing  on  CPAP. 


mL,  thus  increasing  the  ventilator-deHvered  Vj  from  400 
to  800  mL.  As  T,  was  reduced  further  (0.45  s)  during 
VCV-CF.  double-triggering  occurred  consistently  at  both 
400  and  500  mL  V^-  demand  (Fig.  6).  When  double-trig- 
gered breaths  could  be  coinpared  to  single-triggered  breaths 
at  the  same  peak  V,.  there  was  a  substantial  further  reduc- 
tion in  WOB>,|m  at  the  higher  Vj  delivery. 

Decreasing  ventilator  T,  during  PCV  did  not  affect  ven- 
tilator peak  V,  delivery  or  WOB^,„,  but  substantially  de- 
creased the  amount  of  "overshoot"  in  V-j.  delivery.  As  T, 
was  reduced  from  0.95  to  0.45  s  (when  Vy  demand  was 
400  mL),  the  ventilator-delivered  Vp  decreased  from  550 
to  478  niL.  When  the  same  reduction  in  T,  was  made  at  a 
V-p  demand  of  500  mL.  the  ventilator-delivered  V-j-  de- 
creased from  690  to  490  mL.  Reducing  T,  to  0.45  s  also 
caused  occasional  double-triggering  when  Vj  demand 
was  >  400  mL. 

Use  of  Different  Treatment  Ventilators 


waveform  analysis  detected  inspiratory  flow  generation 
during  the  end-inspiratory  pause-hold,  because  continuing 
simulated  effort  opened  the  ventilator's  internal  antisuffo- 
cation  valve. 

Protocol  2:  Constant  Peak  V,  Demand  at  Different 
Levels  of  Vy  Demand 


and  WOB;,„p  were 


For  VCV-CF  and  VCV-DF,  WOE 
substantially  higher  at  800  mL  V-j-  demand  than  at  500  mL 
Vj  demand,  despite  similar  levels  of  peak  flow  demand 
(80  and  73  L/min,  respectively)  (Fig.  7).  Although  peak 
flow  demand  was  inadvertently  lower  (9%)  at  the  lower 
Vj  demand,  WOB,„„  and  WOB,,„p  were  disproportion- 
ately reduced  (64 7^  and  68*/^  less,  respecti\ely)  at  the 
lower  Vj  demand.  The  differences  in  WOB.,|„,  could  not 
be  explained  by  differences  in  overcoming  the  elastic  prop- 
erties of  the  thoracic  compartment  at  the  different  levels  of 
Vj  demand,  because  WOB.,,,,,  during  unassisted  breathing 
was  within  10%  (0.1  J/L).  Thus,  differences  in  WOB„„, 
could  only  be  accounted  for  by  differences  in  WOB„np 
(see  Fig.  7). 

Discussion 

We  found  that  WOB,,,„  rose   substantially  during 
VCV-CF  and  VCV-DF  v\  hen  Vj  demand  matched  or  e,\- 
exceeded  the  preset  value  by  209f  (483  mL).  Scalar  flow  ceeded  the  ventilator  Vj.  This  occurred  even  when  venti- 


When  the  high  Vj  demand  (400-500  mL)  portions  of 
the  protocol  were  repeated  using  different  ventilators,  sim- 
ilar magnitudes  of  WOB.,,,,,  and  WOB,,„p  (and  similar  de- 
grees of  work  reduction  with  T,  adjustments)  were  pro- 
duced (Table  4).  In  contrast  to  the  Veolar  and  Galileo 
ventilators,  double-triggering  did  not  occur  with  the  Evita 
2  dura  ventilator.  Ho\\e\er.  the  ventilator-delivered  V^ 


904 


Respir.atory  Care  •  August  2002  Vol  47  No  8 


The  Effects  of  Tidal  Volume  Demand  on  Work  of  Breathing 


VCV-CF 

Ti:    .95  s 


Flow 


.80s 


.65  s 


.45  s 


CMV/AMV 
UB 


CMV 


AMV 


Fig.  6.  The  superimposition  of  flow  demand  waveforms  upon  flow 
delivery  during  assisted  mechanical  ventilation  (AMV)  (1 00%  Vj  de- 
mand) and  the  effects  of  ventilator  inspiratory  time  (T,)  reduction  on 
peak  inspiratory  flow  (V,)  and  airway  pressure.  At  T,  =  0.95  s  peak 
flow  demand  exceeded  ventilator  V,  during  volume-control  ventilation 
(VCV).  Dunng  VCV  with  decelerating  flow  pattern  (VCV-DF),  ventilator 
peak  V|  occurred  prior  to  peak  flow  demand.  Decreasing  T,  during 
VCV  allowed  better  matching  between  ventilator  peak  V,  and  flow 
demand.  However,  flow  mismatching  still  occun-ed  during  the  later 
portion  of  inspiration,  as  continued  flow  demand  exceeded  ventilator 
V,  delivery.  When  ventilator  T,  was  decreased  to  <  60%  of  simulated 
T|  (ie,  T|  =  0.45  s),  double-triggered  breaths  occurred  during  both 
VCV  with  constant  flow  pattern  (VCV-CF)  and  pressure-control  ven- 
tilation (PCV)  (VCV-DF  could  not  be  modeled  at  this  T,  setting.)  During 
PCV,  the  peak  V,  delivery  and  the  flow  waveform  contour  changed 
with  simulated  patient  demand.  CMV  =  controlled  mechanical  ven- 
tilation. UB  =  unassisted  breathing. 


lator  peak  V,  exceeded  flow  demand.  When  V-j-  demand 
exceeded  the  ventilator  V^.  increasing  ventilator  peak  V, 
during  VCV  hy  decreasing  T,  was  of  limited  value  in 
reducing  WOB^^,.  Substantially  reducing  ventilator  T,  be- 
low simulated  T,  during  VCV  consistently  caused  double- 
triggering,  particularly  when  simulated  Wj  demand  ex- 
ceeded ventilator  V^  delivery.  By  superimposing  the  scalar 
waveforms  of  flow  demand  with  flow  deliverv,  it  was 


apparent  that  increasing  venlilalor  peak  V,  to  treat  Vj 
mismatching  could  not  satisfy  the  overall  flow-time  re- 
quirements of  the  simulated  patient  (see  Fig.  6).  Thus.  Vj 
mismatching  during  AMV  can  be  thought  of  as  mean  V, 
(Vj/T|)  mismatching. 

When  Vj  mismatching  occurred  during  VCV-CF  and 
VCV-DF,  increased  WOB^„„  was  associated  with  rising 
levels  of  WOB|„p.  Because  WOB|n,p  was  measured  from 
the  proximal  end  of  the  endotracheal  tube  (and  no  humid- 
ification  device  was  used  in  the  circuit).  WOB,,„p  was 
caused  by  the  ventilator's  inspiratory  valve  attempting  to 
maintain  the  operator-determined  settings  of  V,  and  Vj. 
The  constancy  of  ventilator  V,  and  Vj  delivery  during 
volume-targeted  AMV  was  maintained  despite  the  inspira- 
tory muscle  simulator  generating  a  P.^,  approximately  3 
times  greater  than  was  necessary  (to  produce  the  same 
volume  and  flow  change)  under  CMV  conditions.  As  the 
pressure  gradient  widens  across  the  inspiratory  valve,  the 
ventilator  can  maintain  a  constant  V,  target  only  by  in- 
creasing valve  resistance.  Therefore,  rather  than  "unload- 
ing" the  inspiratory  muscle  simulator,  the  ventilator  was  in 
fact  imposing  "additional  work"  in  a  manner  similar  to 
that  described  in  demand-flow  continuous  positive  airway 
pressure  systems. '  ^  WOB„„p  was  much  greater  during  AMV 
when  the  ventilator  was  regulating  flow  to  achieve  a  con- 
stant-volume target  versus  a  constant-pressure  target. 

Although  pressure-targeted  modes  have  been  used  to 
deliver  LPV.'"  there  is  concern  whether  the  Vj  target  can 
be  controlled  adequately,  particularly  during  AMV.  As 
anticipated,  excessive  Vj  delivery  occurred  during  AMV 
and  was  partly  responsible  for  maintaining  WOB„,„  at  or 
below  the  levels  found  during  simulated  unassisted  breath- 
ing. Reducing  T,  from  0.95  to  0.45  s  (when  Vj  demand 
was  400-500  mL)  substantially  diminished  the  degree  of 
\j  "overshoot",  from  2.2  to  43  mL/kg  (above  the  6  mL/kg 
target)  to  1.3-1.5  mL/kg.  Yet  double-triggered  breaths  oc- 
curred occasionally.  Thus,  when  patient-ventilator  V^  mis- 
matching results  in  frequent  double-triggered  breaths  dur- 
ing VCV.  PCV  with  a  brief  T,  may  be  a  reasonable 
alternative,  particularly  when  sedation  cannot  be  increased 
further  and  neuromuscular  blocking  agents  must  be  avoided. 

There  are  several  clinical  implications  arising  from  this 
experiment.  First,  the  concept  that  mechanical  ventilation 
always  provides  work  assistance  to  the  inspiratory  muscles 
is  not  universally  true.  When  V^^  mismatching  occurred 
during  VCV.  WOB,^.,„  either  approached  or  was  zero.  Sec- 
ond, our  results  do  not  support  the  assumption  that  total 
WOB  remains  more  or  less  constant  during  VCV.  with 
only  the  relative  distribution  of  work  between  patient  and 
ventilator  altered  by  effort.'  WOBi,„p  rose  drastically  dur- 
ing VCV  and  sometimes  exceeded  the  WOB,„„  needed  to 
overcome  the  intrinsic  elastic  and  resistive  properties  of 
the  model.  Third,  the  concept  that  flow  asynchrony  occurs 
when  the  ventilator  fails  to  push  the  inspired  gas  at  the 
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Fig.  7.  Simulated  work  of  breathing  (WOB^.J,  WOB  peiiormed  by  the  ventilator  {WOB„ent).  and  imposed  WOB  (WOB.^p)  at  similar  levels  of 
flow  demand  and  different  levels  of  tidal  volume  (V^)  demand  (Protocol  2).  During  volume-control  ventilation  with  constant  flow  pattern 
(white  bars)  and  volume-control  ventilation  with  decelerating  flow  pattern  (hatched  bars),  both  WOBj,^  and  WOB.^p  were  higher  at  100% 
Vj  demand  than  at  60%  Vj  demand,  despite  similar  levels  of  peak  flow  demand  (80  and  73  LVmin).  WOB, 
the  same  during  pressure-control  ventilation  (black  bars)  at  both  levels  of  Vj  demand. 


3,rn  and  WOBimp  were  essentially 


Table  2.      Simulated  Patient  Work  of  Breathing  As  Ventilator  Inspiratory  Time  Is  Reduced* 


Vf  demand 


Mode 


Work  of  Breathing  (J/L) 


T,  =  0.95  s 


T, 

=  0.80  s 

T 

=  0.65  s 

T 

=  0.45  s 

1.35 

0.69 

0.1 5t 

0.69 

0.17 

— 

0.27 

0.25 

0.2.3t 

2.24 

0.78t 

0.48t 

1.37 

0.32t 

— 

0.46 

0.38 

0.32t 

400  mL 


500  mL 


VCV-CF 

1.46 

VCV-DF 

0.83 

PCV 

0.21 

VCV-CF 

2.55 

VCV-DF 

1.93 

PCV 

0.34 

•At  a  conslanl  simiitaled  T|  of  0.8  s 

Vt  =  tidal  volume 

T|  =  inspiralorv  lime 

VCV-CF  =  volume-conlrol  venlllalu 

VCV-DF  =  volume-conlrol  vcnlilali 

PCV  =  presfiurc-eonlrol  vcnliLilum 

tDenolcs  presence  of  double-lriyiiereil  hivalh; 


Ih  LTinstanl  llou  pallern 
ilh  deLeleriiunj;  How  pallern 


same  flow  as  the  inspiratory  muscles  attempt  to  pull  gas 
into  the  lungs'-*  is  inaccurate.  We  observed  several  in- 
stances when  the  ventilator  peak  V,  delivery  matched  peak 
flow  demand  during  VCV-CF  but  WOB,,,,^  was  substan- 
tial (>  0.45  J/L). 

Furthermore,  our  nn)del  suggests  that  "unloading"  the 
respiratory  muscles  during  LPV  may  be  particularly  dif- 
flcult  to  achieve,  because  pulmonary  mechanics  are  ab- 
normal. The  compliance  and  resistance  settings  used  in 
this  model  were  within  the  range  described  for  ARDS 
patients.  Reducing  WOB,,,,,,  even  to  a  normal  range  (0..^- 
0.5  .l/L)-^  in  our  model  required  that  both  ventilator  peak 


V|  and  Vy  delivery  greatly  exceeded  demand  (by  approx- 
imately 60-75%  for  peak  V,  and  40-80%  for  V^).  Our 
400  mL  Vj  target  represented  the  average  6  niL/kg  breaths 
(of  a  simulated  67  kg  patient)  from  2  LPV  studies.'' '" 
During  PCV  the  delivered  V^  that  reduced  WOB„,„  to 
normal  was  566-715  mL  (8.4-10.7  mL/kg).  Likewise, 
decreasing  WOB„„„  to  normal  during  VCV  required  a  very 
brief  T,  that  caused  double-triggered  breaths,  resulting  in  a 
delivered  V^  of  760-800  mL  (1 1..^-11.9  mL/kg),  which 
.severely  violated  LPV  goals.  Hence  our  "pu.sh-puU"  model 
of  AMV  suggests  that  complete  unloading  of  the  respira- 
tory muscles  may  require  the  ventilator  to  displace  the 
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Table  3.       Imposed  Work  of  Breathing  As  VenlilaUir  Inspirulory  Time  Is  Reduced* 

Work  of  Breathing  (J/L) 

V,  demand                              Mode 

T,  =  0.95  s                           T,  = 

0.80  s                           T,  =  0.65  s 

T, 

=  0.45  s 

400  mL 


500  mL 


VCV-CF 

vcv-df 

PCV 
VCV-CF 
VCV-DF 
PCV 


L27 
0.45 
0.03 
2.28 
L58 
0.04 


•Al  a  conslani  simulalcd  Tj  of  0,8  s 

Vj  =  tidal  volume 

T|  =  inspiraton-  time 

VCV-CF  =  volume-control  ventilation  with  constant  tlou  pattern 

VCV-DF  =  volume-control  ventilation  vMth  decelerating  flow  pattern 

PCV  =  pressure-control  ventilation 

^Denotes  presence  of  double-triggered  breaths 


0.44 
0.27 
0.04 
1.94 
0.91 
0.05 


0.28 

(I.OI 

0.04 

0.56t 

O.IOt 

0.04 


0.0  It 

0.02t 
0.07t 

0.03t 


Table  4.       Simulated  Patient  Work  of  Breathing  with  3  Ventilator  Types* 


Mode 


T,  (s) 


Simulated  Work  of  Breathing  (J/L) 


Veolar 


Galileo 


Evita  2  dura 


VCV-CF 


VCV-DF 


PCV 


0.95 
0.80 
0.65 
0.45 
0.95 
0.80 
0.65 
0.45 
0.95 
0.80 
0.65 
0.45 


•At  400  mL  lidal  volume  demand.  See  text  for  descriptions  of  ventilators. 

T|  —  inspiralorN  time 

VCV-CF  =  volume-control  ventilation  with  conslani  flow  pailem 

VCV-DF  =  volume-conlrol  ventilation  with  decelerating  flow  pallem 

PCV  =  pressure-control  ventilation 

Vj  =  tidal  volume 

't'Double-triggering  present 

IVj  overshoot  (without  double-ln7gertngi  present  dunng  VCV 


1.46 

1.36 

0.69 

O.I5t 

0.83 

0.69 

0.17 

0..34 
0.28 
0.25 
0.23 


1.40 

1.19 

0.64 

O.I5t 

0.62 

0.26 

0.10 

0.40 
0.22 
0.20 
0.20 


I. II 
0.80 
0.69 
0.15* 


0.15 
0.15 
0.14 
0.07 


chest  faster,  and  perhaps  to  a  greater  degree  than  the  target 
peak  V|  and  Vj  intended  by  the  patient. 

Based  on  the  dual  goals  of  our  experiment  (minimizing 
WOB  while  maintaining  a  reasonable  Vj  target  for  LPV), 
we  suggest  that  suspected  Vj  mismatching  during  VCV 
should  be  treated  first  by  reducing  T,  and  incorporating  an 
exponential  decelerating  flow  pattern  to  increase  peak  V,. 
A  trial  of  PCV  should  be  considered  if  decreasing  T,  fails 
to  reduce  patient  effort  or  when  double-triggered  breaths 
become  frequent.  Using  PCV  with  a  short  T,  may  help 
limit  Vj  overshoot,  although  double-triggered  breaths  can 
occur.  Despite  these  ventilator  adjustments.  LPV  ultimately 
may  require  higher  levels  of  sedation  or  more  frequent  use 
of  neuromuscular  blocking  agents.  In  fact,  a  recent  survey 
reported  that  patient-ventilator  asynchrony  and  sedation 


issues  were  substantial  barriers  to  maintainmg  LPV  during 
the  ARDS  Network  triaL^** 

Given  the  severe  levels  of  WOB,,,,,,  found  in  this  study. 
one  may  question  the  need  for  an  LPV  strategy  w  hen  the 
patient  can  breathe  spontaneously  at  a  higher  Vj  and  a 
substantially  lower  P.,^^.  In  ARDS.  excessive  transpulmo- 
nary  pressure  is  believed  to  cause  ventilator-induced  lung 
injury.''  Thus,  when  partial  ventilatory  support  modes  were 
used  in  2  LPV  studies.^'"  liberal  amounts  of  sedation  and 
neuromuscular  blocking  agents  were  used  to  ensure  that 
Vj  did  not  exceed  6  mL/kg. 

The  extension  of  our  results  to  clinical  practice  is  con- 
strained by  the  limitations  of  our  model.  First,  an  analog 
for  pleural  pressure  could  not  be  represented.  Thoracic 
compartment  pressure  equaled  the  distal  endotracheal  tube 
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pressure,  so  WOB^„„  approximated  total  WOB„„p  (inspira- 
tory valve  +  endotracheal  tube)  rather  than  simulating 
"total  patient"  WOB.  The  lung  parenchyma  blunts  P^„ 
transmission  to  the  pleural  surface.  As  lung  compliance 
decreases  and  less  P^^^  is  transmitted,  positive-pressure 
ventilation  becomes  less  effective  in  counteracting  the  de- 
velopment of  negative  muscle  pressure  and,  thus,  in  re- 
ducing patient  WOB. 

Second,  under  conditions  of  flow  and  V^^  mismatching, 
it  is  improbable  that  patient  WOB  would  remain  stable.  It 
is  more  likely  that  a  positive  feedback  loop  would  develop, 
because  increasing  respiratory  muscle  strain  is  sensed  by 
the  brain  and  typically  increases  respiratory  motor  neuron 
output  to  the  breathing  muscles.-"-"'  This  would  tend  to 
exacerbate  patient- ventilator  mismatching  even  more  and 
further  increase  WOB.  The  value  of  our  model  is  that  it 
elegantly  represents  the  "push-pull'"  concept  of  WOB  dur- 
ing AMV  and  thus  allows  testing  of  basic  concepts  about 
patient-ventilator  interactions. 

Third,  our  ventilators  used  PCV  with  pressure  and  flow 
algorithms  that  allowed  for  nearly  instantaneous  pressuriza- 
tion  and  peak  V,  delivery.  Some  ventilators  incorporate  a 
pressure-rise  time  feature  that  allows  the  clinician  to  control 
the  timing  of  inspiratory  peak  P^^.^^  Pressure-rise  time  was 
not  used  during  PCV,  because  it  slows  the  rate-rise  in  V,  and 
increases  WOB,^|,„.'-  In  addition,  we  studied  VCV-DF  with 
an  exponential  decay  pattern  that  increased  peak  V,  by  70% 
above  the  constant-flow  waveform  at  the  same  T,.  Thus,  our 
results  would  probably  be  reproduced  only  when  pressure- 
rise  time  is  not  used  during  PCV,  and  in  ventilators  that 
incorporate  a  similar  method  for  delivering  a  decelerating 
flow  pattern  in  the  VCV  mode. 

Conclusions 

During  VCV,  simulated  patient- ventilator  Vj  mismatch- 
ing substantially  increased  WOB.  This  was  directly  attrib- 
uted to  WOB„„p  by  the  ventilator's  inspiratory  valve,  which 
was  attempting  to  maintain  operator-selected  V,  and  Vj 
values  when  there  was  excessive  simulated  demand.  There- 
fore, the  concept  that  mechanical  ventilation  always  assists 
the  patient  by  reducing  WOB  is  not  universally  true.  Our 
results  suggest  that  Vj  demand  may  exert  an  independent 
effect  on  WOB  because  of  an  intractable  mismatching  in 
the  flow-time  requirements  between  ventilator  and  patient 
when  Vy  delivery  is  constrained  below  patient  demand. 
Therefore,  increasing  ventilator  peak  V,  to  reduce  patient 
WOB  and  improve  comfort  may  have  limited  efficacy 
during  LPV.  Nevertheless,  given  these  limitations.  WOB„„p 
during  LPV  might  be  ameliorated  somewhat  by  moderate 
reductions  in  T,  and  by  incorporating  a  decelerating  flow 
waveform  with  an  exponential  decay.  PCV  with  a  brief  T, 
may  effectively  reduce  WOB„„p  but  will  probably  cause  a 
moderate  violation  of  the  V^  target.  When  T,  is  too  brief. 


both  VCV  and  PCV  result  in  double-triggered  breaths  that 
may  increase  the  risk  of  ventilator-induced  lung  injury  if 
the  V^^  repeatedly  exceeds  the  target  range. 
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That  Darn  Scapula:  A  Common  Pitfall 
in  Inteipreting  the  Chest  Radiograph 

Stanley  G  Cheng  MD  and  Eric  J  Stern  MD 


Introduction 

Scapula  Anatomy 

Lung  Parenchymal  Abnormality  Mimics 

Pleural  Abnormality  Mimics 

Bone  Pathology  Mimics 

Other  Pitfalls 

Summary 


For  the  inexperienced  interpreter  of  chest  radiographs,  the  normal  scapula  can  mimic  some  very 
common  and  potentially  serious  abnormalities.  Failure  to  recognize  this  normal  bony  structure  can 
lead  to  needless  diagnostic  work  up  and  treatment.  The  potentially  mimicked  abnormalities  fall  into 
3  major  categories:  lung  parenchymal  abnormalities,  pleural  abnormalities,  and  bone  abnormali- 
ties. This  report  discusses  scapula  anatomy  as  it  pertains  to  chest  radiographic  anatomy,  and  the 
reasons  for  misinterpretations,  and  shows  examples  of  the  scapula  mimicking  pathologic  processes. 
AVv  noals:  .scapula  niiliograph,  ladiogniphy.  x-ray,  iniinic.  misdiagnosis.  [Respir  Care  2002:47(8);910-914] 


Introduction 

The  scapula  is  an  essential  part  of  the  shoulder  girdle, 
being  an  attachment  for  the  rotator  cuff  muscles  and  part 
of  the  shoulder  joint  itself.  For  the  inexperienced  reader  of 
chest  radiographs,  the  normal  scapula  can  mimic  some 
very  common  and  potentially  serious  abnormalities.  Fail- 
ure to  recognize  this  normal  bony  structure  can  lead  to 
needless  diagnostic  work  up  and  treatment.  The  potentially 
mimicked  abnormalities  include  lung  parenchymal  abnor- 
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malities,  pleural  abnormalities,  and  bone  abnormalities. 
This  pictorial  essay  discusses  scapular  anatomy,  especially 
as  it  pertains  to  chest  radiographic  anatomy  and  the  rea- 
sons for  misinterpretations,  and  shows  examples  of  the 
.scapula  mimicking  pathologic  processes. 

Scapula  Anatomy 

The  scapula  is  a  thin.  flat,  triangular  bone  in  the  superior 
posterolateral  thorax,  composed  of  the  body,  neck,  coracoid 
process,  spine,  and  acromion.  The  body  of  the  scapula  is 
typically  responsible  for  the  majority  of  mimicked  pathology. 
In  a  traditional  posteroanterior  chest  radiograph  the  patient's 
hands  are  at  the  waist  and  the  arms  are  internally  rotated,  so 
the  scapula  is  normally  rotated  off  of  the  projected  ;irea  of  the 
lungs  (Fig.  I ).'  With  the  arms  in  the  anatomical  position  (at 
the  sides),  the  medial  edge  of  the  scapula  projects  over  the 
midclavicular  line  and  the  body  of  the  scapula  overlies  por- 
tions ot  ribs  2  through  7.-  The  scapula  inoves  and  rotates  with 
the  position  of  the  arm. 
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Fig.  1.  Normal  posteroanterior  chest  radiograph  with  arrows  out- 
lining scapulae. 


Improper  radiographic  positioning  or  inability  to  obtain 
proper  positioning  (such  as  in  the  intensive  care  unit  set- 
ting or  in  certain  disease  states)  will  place  the  scapula  in 
various  degrees  of  projection  over  the  thora.x.  When  the 
scapula  is  in  an  unexpected  position,  opacity  caused  by  the 
scapula  may  not  readily  be  identified  as  scapular  in  origin. 
Rather,  as  the  observer  focuses  on  the  search  for  lung 
pathology,  misinterpretation  can  occur. 

Lung  Parenchymal  Abnormality  Mimics 

The  body  of  the  scapula  is  extremely  thin.  The  gross 
specimen  is  often  nearly  translucent.  In  the  frontal  projec- 


■UA- 


Fig.  3.  Posteroanterior  chest  radiograph  in  a  patient  with  winging 
of  the  scapula.  A  right  upper  lung  opacity,  which  might  be  mis- 
taken for  pneumonia,  is  caused  by  the  right  scapula,  in  this  case 
because  it  was  not  possible  to  properly  position  the  scapula  while 
taking  the  radiograph.  The  left  scapula  is  normally  positioned. 


tion  the  scapula  body  can  add  a  hazy  opacity  rather  than 
the  well-defined  opacity  typical  of  other  bones.  Carefully 
inspecting  the  margins  of  the  opacity,  however,  will  usu- 
ally show  a  sharp  bony  margin  that  corresponds  to  the 
scapula.  If  the  finding  reinains  questionable,  a  lateral  ra- 
diograph will  reveal  whether  there  is  actually  lung  paren- 
chymal disease. 

Diffuse  opacity  within  a  portion  of  the  hemithorax.  due 
to  the  overlying  scapula,  might  be  mistaken  for  pneumo- 


^ 
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Fig.  2.  Posteroanterior  chest  radiograph  shows  opacification  of 
the  right  upper  hemithorax  due  to  the  scapula  (arrows),  which 
might  be  mistaken  for  pneumonia.  Arrowheads  show  the  normal 
expected  appearance  of  the  left  scapula.  This  finding  occurs  when 
the  patient  cannot  raise  the  arm  during  the  radiograph,  thus  not 
allowing  the  scapula  to  rotate  out  of  the  projected  area  of  the  lung. 


Fig.  4.  Anteroposterior  chest  radiograph  from  the  intensive  care 
unit  shows  bilateral  upper  lung  opacities  that  are  due  to  overlying 
scapulae  (arrows)  and  that  could  be  mistaken  for  atelectasis.  Right 
lower  lung  opacity  is  probably  true  subsegmental  atelectasis.  Ar- 
rowheads define  the  normal  position  of  the  minor  fissure. 


Respirators  Care  •  August  2002  Vol  47  No  8 


91 


That  Darn  Scapula:  A  Common  Pitfai.i.  in  Interpreting  the  Chest  Radiograph 


Fig.  5.  Lordotic  anteroposterior  chest  radiograph  shows  bilateral  up- 
per-lung linear  opacities  that  suggest  subsegmental  atelectasis  (ar- 
rows), but  these  opacities  correspond  to  the  spine  of  the  scapula. 


, -"  «■ 
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Fig.  6.  Posteroanterior  chest  radiograph  shows  what  appears  to 
be  thickening  of  the  pleura  (arrows),  but  the  opacity  was  actually 
caused  by  the  medial  scapula  margin. 


Fig.  7.  An  obvious,  relatively  small,  left  pleural  effusion  is  present 
(arrowheads).  There  is  also  what  appears  to  be  separation  of  the 
visceral  and  parietal  pleura  (arrows),  which  is  due  to  the  scapula 
margin  and  that  could  lead  one  to  conclude  that  the  effusion  is 
larger  than  it  actually  is  or  even  that  it  is  a  loculated  effusion. 


nia,  especially  if  the  patient  has  a  clinicul  history  of  fe\  er 
and  cough  (Fig.  2).  On  closer  inspection  the  margins  of  the 
opacity  will  be  seen  to  correspond  to  the  typical  contours 
of  the  scapula  not  rotated  off  of  the  hemithorax.  If  one  of 
the  scapulae  is  properly  rotated  off  the  hemithorax  while 
the  other  is  not.  the  asymmetry  in  density  can  also  con- 
tribute to  radiograph  misinterpretation. 

Certain  disease  states  may  not  allow  the  technologist  to 
properly  position  the  patient's  arms  and  scapulae.  Winging 
of  the  scapula,  caused  by  injury  to  the  long  thoracic  nerve, 
causes  paralysis  of  the  serratus  anterior  muscle.-  These 
patients  will  have  difficulty  abducting  their  arms,  causing 
the  scapulae  to  overlie  the  projected  region  of  the  lungs 
(Fig.  3). 

Radiographs  of  patients  in  the  intensive  care  unit  fre- 
quently show  various  degrees  of  atelectasis.  Bilateral  up- 
per lung  opacities  caused  by  overlying  scapulae  can  easily 
be  mistaken  for  atelectasis,  with  elevation  of  the  right 
minor  fissure  or  partial  collapse  of  the  left  upper  lobe,  or 
both  (Fig.  4).  That  conclusion  might  be  reinforced  by  the 
presence  of  true  lower-lobe  atelectasis.  Additionally,  pa- 
tient positioning  for  bedside  radiography  in  the  intensive 
care  unit  is  highly  \ariable.  often  leading  to  atypical  scap- 
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Fig.  8.  Anteroposterior  chest  radiograph  shows  bullet  fragments 
(arrowhead)  in  the  lower  right  chest  and  a  right  thoracostomy  tube. 
The  thin  white  line  (arrow)  In  the  right  upper  chest,  which  is  due  to 
the  scapula,  might  lead  one  to  conclude  that  right  pneumothorax 
is  present,  especially  given  the  bullet  fragments  and  right  thora- 
costomy tube.  Note  the  bilateral  symmetry  of  the  scapular  line  as 
a  clue  to  its  real  nature. 


iilar  positioning  that  can  cause  radiographic  opacities  eas- 
ily misinterpreted  as  lung  pathology  (Fig.  5). 

Other  potential  lung  parenchymal  pathology  misinter- 
pretations caused  by  the  scapula  include  nodules  and 
masses.  Bone  islands  within  the  scapula  or  a  sclerotic 
scapular  metastasis  can  be  mistaken  for  lung  masses.  As  is 
so  often  the  case,  a  prior  radiograph  that  shows  the  opacity 
in  a  different  location  with  a  different  scapula  position 
would  help  properly  inteipret  the  findings. 


Fig.  9.  What  appears  to  be  a  small  left  pneumothorax  (arrow)  Is 
caused  by  the  Mach  effect,  secondary  to  the  superior  scapula 
margin. 


•^^itiC 


Fig.  10.  Note  what  appear  to  be  bilateral  expansile  second  rib 
lesions  (arrows),  caused  by  the  scapula  overlapping  ribs. 


Pleural  Abnormality  Mimics 

Even  with  proper  radiographic  positioning,  occasionally 
the  medial  edge  of  the  scapula  can  run  parallel  to  the  inner 
thoracic  wall,  creating  an  "edge"  or  thin  white  line  that  can 
be  misinterpreted  as  pleural  pathology. 

What  can  appear  to  be  thickening  of  the  pleura  can  be 
caused  by  the  medial  edge  of  the  scapula  projecting  adja- 
cent to  the  lateral  thorax  (Fig.  6).  To  avoid  this  pitfall. 
follow  the  inferior  margin  of  the  apparent  pleural  thick- 
ening; it  will  be  continuous  with  the  tip  of  the  scapula. 


Fig.  1 1 .  Lateral  chest  radiograph  shows  what  appears  to  be  esoph- 
ageal dilatation,  but  this  is  actually  due  to  the  scapula  aligning 
behind  the  trachea  (arrows).  The  anterior  line  is  the  posterior  wall 
of  the  trachea. 
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It'  superimposed  just  right,  the  scapula  margin  can  also 
lead  one  to  conclude  that  an  el'fusion  is  larger  than  it 
actually  is.  even  suggesting  loculation.  Again,  to  avoid  this 
pitfall,  carefully  follow  the  inferior  margin  of  what  ap- 
pears to  be  a  pleural  effusion,  and  be  sure  to  find  the 
scapula  (Fig.  7). 

Diffuse  opacification  of  the  hemithorax  on  a  supine  ra- 
diograph suggests  the  presence  of  a  large  posteriorly  lay- 
ering pleural  effusion.  Most  supine  radiographs  occur  in 
the  intcnsise  care  setting,  where  patient  positioning  is  dif- 
ficult and  tiie  scapula  often  oxerlies  the  projected  area  of 
the  kuigs.  In  a  quick  search  for  pathology  the  scapula 
might  be  mistaken  for  pleural  effusion  (Fig.  8). 

The  edge  of  the  scapula  can  be  mistaken  for  pneumotho- 
rax, especially  if  the  clinical  history  is  "line  placement,  rule 
out  pneumothorax."  Completely  tracing  what  appears  to  be  a 
pleural  line  will  determine  its  scapukir  origin  (Fig.  9). 

Bone  Pathology  Mimics 

When  the  scapula  projects  over  the  ribs  or  clavicle,  bone 
pathology  can  be  mimicked.  Potential  lesions  include  ex- 
pansile or  sclerotic  bone  lesions  on  the  frontal  chest  ra- 
diograph and  possibly  ankylosis  or  diffuse  idiopathic  skel- 
etal hyperostosis  of  the  spine  on  the  lateral  view. 

Confluence  of  overlapping  rib  shadows  will  often  mimic 
rib  pathology.  Likewise,  the  scapula  overlapping  ribs  may 
create  this  illusion.  Again,  by  carefully  tracing  the  borders 
of  the  scapula  the  scapular  origin  of  the  opacity  will  be- 
come clear  (Fie.  10). 


Other  Pitfalls 

The  majority  of  misinterpretations  will  fall  into  one  of 
the  previously  mentioned  categories.  However,  the  scap- 
ula can  mimic  other  types  of  pathology  as  well,  and  the 
astute  observer  will  always  carefully  consider  whether  this 
may  be  the  case.  For  example,  esophageal  dilation  can  be 
mimicked  on  the  lateral  radiograph,  when  2  parallel  linear 
opacities  project  in  the  expected  location  of  the  esophagus 
(Fig.  11). 

Summary 

Unlike  the  other  components  of  the  chest  radiograph, 
the  scapula  is  unique  in  its  mobility.  It's  position  is  highly 
dependent  on  many  factors,  so  misinterpreting  the  scapula 
as  intrathoracic  pathology  can  be  easy,  especially  when  the 
ob.server  is  focused  on  determining  whether  acute  lung 
pathology  is  present.  If  one  looks  carefully,  however,  one 
can  avoid  this  pitfall  by  specifically  looking  for  and  trac- 
ing out  the  margins  of  the  scapula.  Keeping  mindful  of  the 
scapula  and  its  potential  to  mimic  lung  pathology  will 
clarify  questionable  findings,  especially  when  posteroan- 
terior  and  lateral  radiographs  are  viewed  together.  So  re- 
member, keep  your  eye  out  for  that  darn  scapula. 
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Variable  FEV,  Followins  Methacholine  Inhalation 


Jeffrey  M  Haynes  RRT  RPFT 


Introduction 

A  72-year-old  female  nonsmoker  was  seen  in  the  pul- 
monary function  laboratory  for  spirometry  and  methacho- 
line (Mch)  bronchoprovocation  challenge,  because  a  diag- 
nosis of  asthma  was  being  entertained  as  the  source  of  her 
dyspnea  on  exertion.  The  patient  had  no  history  of  pulmo- 
nary disease  or  smoking,  denied  recent  chest  infection,  and 
was  not  taking  bronchodilators  or  corticosteroids.  Baseline 
spirometry  \alues  were  normal,  according  to  Knudson's 
1983  reference  values  (Table  I ).'  Mch  challenge  was  then 
begun,  using  a  modified  5-breath  dosimeter  protocol,  with 
Mch  administered  in  accordance  with  American  Thoracic 
Society  guidelines.-  Spirometry  was  repeated  approxi- 
mately 60  seconds  after  each  dose  of  Mch,  with  all  spi- 
rometry maneuvers  occurring  within  3  min  of  Mch  inha- 
lation. Figure  1  shows  the  changes  in  this  patient's  forced 
expiratory  volume  in  the  first  second  (FEV,)  in  response 
to  Mch  inhalation. 

Question 

What  are  the  possible  causes  of  FEV,  variability  after 
individual  Mch  doses  in  this  case? 

Answers 

1.  Mch  dissipation  between  spirometry  maneuvers. 

2.  Inconsistent  patient  efforts. 

3.  Bronchodilation  induced  by  deep  inspiration  (Dl). 

Discussion 

Methacholine  Dissipation 

Care  should  be  given  to  proceed  through  Mch  challenge 
testing  in  a  timely  manner  so  that,  to  the  best  of  your 
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ability,  consistent  time  intervals  are  achie\ed  between  Mch 
inhalations  and  spirometry  measurements.  American  Tho- 
racic Society  guidelines  recommend  that  all  spirometry 
measurements  be  made  within  3  min  of  Mch  inhalation.- 
However,  Mannino  et  al'  examined  the  time  course  of 
spontaneous  resolution  of  Mch-induced  bronchoconsiric- 
tion  in  asthmatics  and  found  that  statistically  significant 
improvements  in  FEV,  occuired  after  30  min.  Mch-in- 
duced bronchospasm  may  resolve  quicker  in  patients  with 
less  sensitive  airways.-* 


Inconsistent  Patient  Effort 

Patient  effort  during  spiroinetry  testing  may  be  incon- 
sistent due  to  poor  instruction,  physical  fatigue,  compro- 
mised cognitive  function,  or  indolence.  Anyone  trained  to 
perform  spirometry  testing  was  no  doubt  taught  that  stem 
exhortations  directing  patient  action  during  forced  spirom- 
etry are  very  important  to  obtain  maximum  effort.  The 
pulmonary  function  test  technician  must  also  try  to  dem- 
onstrate reproducibility  by  obtaining  inultiple  measure- 
ments to  validate  consistent,  presumably  maximum  ef- 
forts.^ Indeed,  one  cannot  overestimate  the  importance  of 
a  skilled  technician  with  good  patient  asse.ssment  skills  in 
obtaining  quality  pulmonary  function  data.'' ''  Though  vari- 
able forced  vital  capacity.  FEV,.  and  peak  expiratory  How 
values  may  signal  inconsistent  patient  effort  during  rou- 
tine spirometry  testing,  this  conclusion  may  not  be  ap- 
plicable during  Mch  challenge  testing,  because  forced  vital 
capacity,  FEV,,  and  peak  expiratory  tlow  can  be  \ariablc 
because  of  poor  effort,  bronchoconstriction.  or  bronchodila- 
tion. American  Thoracic  Society  guidelines  offer  a  quality- 
control  grading  system  for  FEV,  variability  following  Mch 
inhalation  but  also  concede  that  inore  data  are  needed  to 
better  define  FEV,  variability  standards  during  bronchopro\()- 
cation  testing.-  The  advanced  age  of  this  patient  may  have 
been  a  risk  factor  for  poor  FEV,  reproducibility.^  Despite  the 
fact  that  the  variability  of  her  baseline  FEV,  measurements 
was  \7r.  this  elderly  lady  may  have  been  susceptible  to  fa- 
tigue from  the  repeated  forced  expiratory  maneu\ers  required 
by  Mch  challenge  testing. 
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Table  I.      Baseline  Spiromelry  Results 


Test 


Predicted 


Measured 


%  of  Predicted 


FVC(L) 

2.35 

2.27 

96 

FEV,*  (Ll 

l.Sft 

1.87 

ICK) 

FEV,/FVC 

O.SO 

(i.s: 

103 

FEF,5.75.^  (L/s) 

I.H4 

2.24 

122 

FEF50,  (L/s) 

2M 

.^.fiS 

141 

FEF„„  (17s) 

4.93 

.'i.Ofi 

103 

TET  (s) 

NA 

S.33 

NA 

Predicted  =  mean  predicted  values  per  Knudsnn  el  ai' 

FVC  =  forced  vital  capacity 

FEV]  =  forced  expiratory  volume  ui  (he  first  second 

*FEV|  variability  from  }  FVC  measurements  =  1'/, 

FEV|/FVC  =  ratio  of  FEV,  to  FVC 

FEFi5,75.i^  =  forced  expiratory  How  during  the  middle  half  of  the  F^'C 

FEFso/j,  =  forced  expiratory  i]ow  at  .Sl)'»  of  the  FA'C 

^^max  ~  maximum  forced  expiratory  flow 

TET  =  total  expiratory  time 

NA  =  not  applicable 


Bronchndilation  Induced  by  Deep  Inspiration 

Bronchoconstriction  can  be  produced  and  maintained  in 
nonasthmatics  following  Mch  inhalation  when  DIs  are  pro- 
hibited.**" Once  DIs  are  performed,  bronchodilation  oc- 
curs. This  phenomenon  has  been  documented  by  both  spi- 
rometry'*''' and  high-resolution  computed  tomography. '- 
The  similar  airway  response  to  Mch  inhalation  among  asth- 
matics and  nonasthmatics  with  DI  prohibition  led  to  the 
hypothesis  that  impaired  DI  bronchodilation  might  be  re- 
sponsible for  asthmatic  airway  hyperrosponsiveness:"  i"* 
however.  Burns  and  Gibson"  and  Brusasco  et  al'"  showed 
that  when  both  asthmatic  and  normal  controls  are  chal- 
lenged with  Mch  and  prohibited  DI.  the  asthmatics  have 
greater  decrements  in  king  function,  which  suggests  a  de- 
gree of  hyperresponsiveness  related  to  factors  other  than 
DI  prohibition. 

Fundamental  respiratory  physiology  dictates  that 
changes  in  parenchymal  lung  volume  and  airway  caliber 
are  related.  Specifically,  as  alveolar  volume  increases  dur- 
ing inspiration,  airway  resistance  decreases  and  anatomi- 
cal dead  space  increases.  This  relationship  is  the  result  of 
the  tethering  effect  of  the  lung  parenchyma  on  adjacent 
airways.  This  parenchyma-airway  interdependence  ma\ 
limit  the  extent  of  airway  smooth  muscle  (ASM)  shorten- 
ing, because  the  parenchyma  represents  a  load  against  which 
ASM  must  contend.  Factors  that  reduce  parenchymal  teth- 
ering, such  as  airway  thickening,  may  thits  enhance  ASM 
contractility.'"  Loss  of  parenchyma-airway  interdepen- 
dence may  be  an  important  feature  of  nocturnal  asthma. 
Irvin  et  al''^  demonstrated  that  the  airway  resistance  (R,,„) 
amplification  that  occurs  with  lung  volume  loss  in  sleep- 
ing asthmatics  is  not  reversed  when  king  volume  is  rees- 
lablisheil.  In  Icrnis  of  the  effect  of  limn  vultimc  on  ciul- 
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Fig.  1 .  The  effect  of  methacholine  Inhalation  on  senal  measurements 
of  forced  expiratory  volume  in  the  first  seconid  (FEV,),  expressed  as 
a  fraction  of  the  baseline  FEV,.  The  white  bars  represent  the  first 
FEV,  measurement  after  each  dose  of  methacholine.  The  black  bars 
represent  the  second  FEV,  measurement  after  each  dose  of  metha- 
choline. The  hatched  bar  represents  the  third  FEV,  measurement 
after  the  20  mg/mL  dose  of  methacholine.  The  methacholine  dose 
protocol  was:  2.5  mg/mL  (3  breaths);  2.5  mg/mL  (5  breaths):  5  mg/mL 
(5  breaths);  10  mg/mL  (5  breaths):  20  mg/mL  {5  breaths). 

organ  physiology  as  it  relates  to  ASM  contractility,  an  in 
vitro  study  of  bovine  tracheal  smooth  muscle  suggested 
that  tidal  breathing  and  periodic  sighs,  which  lengthen 
ASM.  disrupt  actin-myosin  binding  such  that  inspiration 
effectively  curtails  ASM  contractile  potential."'  Therefore, 
preventing  actin-myosin  cycling  in  nonasthmatics  by  DI 
prohibition  may  facilitate  methacholine-induced  broncho- 
spasm.  It  is  unclear  exactly  why  asthmatics  ha\e  impaired 
DI  bronchodilation  (in  fact,  asthmatics  may  bronchocon- 
strict  in  response  to  DI).'^  '"  Though  some  investigations 
have  not  found  a  correlation  between  markers  of  airway 
intlaminatifin  and  impaired  DI  bronchodilation  in  asthmat- 
ics.'"-" fluticasone  has  been  shown  to  improve  the  bron- 
chodilation response  to  DI  in  asthmatics,  perhaps  because 
of  reduced  peribronchial  edema.-' 

Figure  I  shows  that  at  Mch  doses  of  5  mg/mL.  10 
mg/mL.  and  20  mg/mL  the  initial  FEV,  was  >  209c  below 
baseline,  only  to  be  followed  by  FEV,  values  8%,  4%,  and 
97e.  respectively,  below  baseline  on  subsequent  forced  ex- 
piratory maneuvers.  The  second  FEV,  measuretiient  fol- 
lowing each  Mch  dose  occurs  after  the  multiple  DIs  needed 
to  construct  now-\  olume  loops.  Though  it  cannot  be  stated 
definitixely  that  the  lower  FEV,  \alues  after  each  Mch 
dose  were  related  to  a  lack  of  DIs  during  the  period  be- 
tween Mch  inhalation  and  FEV,  measuiemeni,  since  DI 
was  not  prospectively  prohibited,  it  is  difficult  to  dismiss 
the  possibiliiN  that  the  DIs  required  for  serial  FEV,  mea- 
surements amended  Mch-induced  bronchoconstriction. 

Malmbcrg  et  al--  studied  the  intluence  of  FEV,  mea- 
suremenl  on  F1:V|  \  allies  following  Mch  inhalation  in 
nonaslhmalics.  When  FEV,  was  measured  immediately 
before  Mch  inhalation.  post-Mch  FEV,  was  higher  than  if 
FEV  I  was  not  measured  before  Mch  inhalation.  When 
FEV,  was  not  measured  immediately  before  Mch  inhala- 
tion, the  second  and  subsequent  FEV,  values  after  Mch 
inhalation  were  his;her  than  the  first. 
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Oiehck  ct  al'"  used  inhaled  carbacliol  lo  increase  R_,^^  by 
200%  in  asthmatics,  then  measured  R.^^  again  after  one  Dl. 
Once  R,,^  had  returned  to  the  pre-DI  value  (200%  greater 
than  baseline).  FEV,  was  measured.  FEV,  decreased  less 
in  patients  whose  R,^^  decreased  after  1)1  than  m  those 
whose  R,„  increased  follow  ing  DI,  The  authors  concliRJed 
that  using  FEV,  to  assess  the  bronchial  response  to  phar- 
macologic challenge  may  be  misleading,  because  DI  can 
prevent  changes  in  FEV,.  In  patients  who  ha\e  variable 
FEV|.  specific  airway  conductance  may  serve  as  a  less 
effort-dependent  and  lung-volume-sensitive  end  point. - 

It  is  doubtful  that  the  FEV,  variability  after  Mch  doses  was 
due  to  Mch  dissipation;  as  mentioned  previously,  all  FEV, 
measurements  were  made  within  3  min  of  Mch  inhalation, 
and  Mch-induced  hronchoconstriction  lasts  approximately  30 
min."'  Whether  the  FEV,  v;iriability  was  due  to  inconsistent 
effort  or  Dl-induced  bronchodilation  is  subject  to  speculation 
and  ultimately  cannot  be  proven  either  way.  It  is  my  biased 
judgment  (and  I  peifomied  the  pulmonary  function  testing) 
that  the  patient's  effort  was  consistent.  The  FEV,  variability 
in  her  baseline  spirometiy  was  1%.  After  doses  of  Mch. 
FEV,  declined  significantly  and  returned  to  near  baseline 
immediately  following  DIs  taken  prior  to  the  second  FEV| 
measurement.  It  is  quite  unlikely  that  a  patient  suffering  from 
spirometry-related  fatigue  would  have  a  larger  FEV,  on  sub- 
sequent measurements;  however,  it  could  also  be  argued  that 
perhaps  initially  poor  efforts  were  recognized  and  improved 
upon  for  subsequent  measurements  by  greater  encourage- 
ment from  the  pulmonary  function  test  technician.  However, 
that  scenario  would  have  had  to  have  been  repeated  4  times. 
Because  spirometry  is  an  effort-dependent  test,  value  repro- 
ducibility might  be  perceived  as  a  specific  gauge  of  patient 
effort;  however,  the  potential  of  the  spirometry  maneuver  to 
affect  bronchial  tone  should  also  be  considered  as  a  source  of 
FEV|  variability. 
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The  Intensive  Care  Manual.  Michael  J 
Apostolakos  MD  and  Peter  J  Papadakiis 
MD.  New  York:  McGraw-Hill.  2(K)1.  Soft 
ciuer.  illuslrated.  347  pages.  $39.95. 

As  a  clinician  and  educator  in  critical 
care  medicine,  I  recognize  the  value  of  a 
concise  te.xt  that  presents  the  important  top- 
ics and  concepts  peilinent  to  the  intensive 
care  unit  (ICU).  The  Intensive  Care  Man- 
ual by  Apostolakos  and  Papadakos  ad- 
dresses many  of  the  common  problems  en- 
countered in  critical  care  medicine.  From 
respiratory  failure  and  mechanical  ventila- 
tion to  shock  and  renal  failure,  the  authors 
follow  an  "approach's-based  format  that  in- 
cludes the  imponant  physiologic  consider- 
ations that  lend  context  to  the  pathophysi- 
ology. This  is  comparable  to  the  "approach" 
format  commonly  used  for  bedside  teach- 
ing by  many  clinician-educators. 

Although  the  book  is  intended  for  "house 
officers,  fellows,  and  attending  staff,"  all 
members  of  the  multidisciplinary  critical 
care  team  will  benefit  from  reading  this  man- 
ual. Clinical  pharmacists,  respiratory  thera- 
pists, nutrition  support  specialists,  and  other 
clinical  team  members  play  an  important 
role  in  managing  ICU  patients,  so  a  com- 
inon  knowledge  base  and  vocabulary  are 
essential  to  the  effectiveness  of  the  team  as 
a  whole.  The  Intensive  Care  Manual  can 
serve  as  a  foundation  for  an\  clinician  w  ork- 
ing  in  an  ICU. 

In  the  preface  the  authors  describe  their 
objectives  for  this  manual.  It  is  intended  as 
a  bedside  reference  for  the  trainee  and  staff, 
to  facilitate  diagnosis  and  management  of 
problems  commonly  encountered  in  criti- 
cally ill  patients.  Although  they  describe  the 
content  as  being  organized  in  organ-specific 
chapters,  it  is  better  described  as  organized 
according  to  major  clinical  issues  within  or- 
gan systems.  Admittedly,  this  manual  is  not 
intended  to  be  an  exhaustive  reference  in 
critical  care  medicine.  The  usual  coinpre- 
hensive  tome  on  critical  care  medicine  is 
often  so  bogged  down  in  minutiae  that  the 
novice  clinician  loses  perspective  on  the  key 
elements  oi  iliagnosis  and  management  of 
the  criticallv  ill  patient.  This  manual  con- 
centrates on  a  concise  discussion  of  mate- 
rial relevant  to  intensive  care.  Although  the 
order  of  the  chapters  does  not  necessarily 
follow  the  "head-to-toe"  organ  system  ap- 
proach, each  chapter  stands  on  its  own.  The 


authors  are  predominantly  faculty  from  one 
academic  center,  but  they  represent  disci- 
plines with  |iailicular  expertise  in  the  topics 
presented.  This  is  analogous  to  the  consul- 
tation practice  commonly  employed  in  the 
management  of  complex  patients. 

This  paperback  manual  is  organized  into 
chapters,  with  a  content  outline  on  the  title 
page  of  each  chapter.  The  illustrations,  fig- 
ures, and  tables  are  effective  in  guiding  the 
reader  through  the  topics.  Common  formu- 
lae, with  their  variables  concisely  defined, 
also  accompany  the  concepts.  This  is  espe- 
cially true  in  the  chapters  that  address  re- 
spiratory, cardiovascular,  renal,  and  neuro- 
logical physiology.  The  illustrations  in  the 
chapter  on  intravascular  access  and  hemo- 
dynamic monitoring  typify  the  anatoinic 
stRictures  and  physiologic  waveforms  that 
are  key  to  the  effective  placement  and  use 
of  intravascular  devices.  The  chapter  on  nu- 
tritional suppoil  is  paiticularly  representa- 
tive of  the  imponant  concepts  and  manage- 
ment issues  in  an  often  poorly  managed 
a.spect  of  overall  patient  care.  The  chapter 
on  infectious  disease  addresses  the  multi- 
factorial nature  of  suspected  infection  in  crit- 
ically ill  patients,  by  focusing  on  the  valid- 
ity of  the  diagnostic  techniques  as  well  as 
the  empirical  and  specific  treatment  options 
available.  The  most  common  sites  and 
sources  of  ICU  infection  are  discussed. 

In  all,  this  manual  is  easy  to  read  and 
concise.  It  would  complement  the  library 
of  the  novice  and  experienced  clinician  in 
the  ICU. 

Gregory  H  Botz  MD 

Division  of  Anesthesiology  and 

Critical  Care 

Department  of  Critical  Care 

University  of  Texas 

MD  Anderson  Cancer  Center 

Houston.  Texas 

The  Intensive  Care  llnit  Manual.  Paul  N 
Lanken  MD,  Editor.  C  William  Hanson  III 
MD  and  Scott  Manaker  MD  PhD,  Associ- 
ate Hditors.  Philadelphia:  WB  .Saunders. 
2(K)1.  St)l'i  cover,  illustrated,  1,147  pages, 
$59.95. 

The  editors  of  The  Intensive  Care  Unit 
Manual  wanted  to  prodLicc  a  manual  ol  crit- 
ical care  medicine  that  would  be  useful  to 
house  staff  in  medical,  cardiac,  and  surgi- 
calintensive  care  units  (IClls).  Their  Hoal 


waslo  create  a  textbook  that  is  comprehen- 
sive in  scope,  thus  being  valuable  no  matter 
what  discipline  of  critical  care  one  is  prac- 
ticing. At  the  same  time  they  wanted  to  pro- 
duce a  concise,  practical,  and  quick  refer- 
ence for  busy  on-call  physicians.  I  thought 
that  would  be  an  impossible  task,  but  I  was 
pleasantly  suiprised  to  find  that  the  editors 
caine  very  close  to  achieving  that  lofty  goal. 
In  the  process  they  produced  a  critical  care 
textbook  with  several  excellent  features. 

The  book  is  organized  into  9S  chapters 
and  5  sections.  The  first  2  sections  address 
general  issues  in  the  care  of  ICU  patients. 
Chapters  1  through  9  review  basic  princi- 
ples and  practices  of  critical  care,  including 
acute  respiratoiy  failure,  mechanical  venti- 
lation, weaning  and  extubation.  hemody- 
namic monitoring,  use  of  sedatives  and  par- 
alytics, and  issues  regarding  vascular  access. 
Several  chapters  in  this  section  are  dedi- 
cated to  the  various  forms  of  shock  (cardio- 
genic, hypovolemic,  and  septic).  The  chap- 
ters in  this  section  are  written  at  a  basic 
level — an  advantage  for  busy  medical  stu- 
dents and  physicians-in-training,  who  lack 
the  time  to  review  detailed  discussions  of 
physiologic  concepts.  Chapters  10-15  con- 
tinue this  theme  by  addressing  issues  of  care 
that  are  generic  to  many  critically  ill  pa- 
tients. Topics  such  as  general  supportive 
care,  nutrition,  noninvasive  monitoring,  use 
of  antibiotics  and  other  drugs,  and  issues 
regarding  nosocomial  infection  and  drug  in- 
teractions arc  presenteil  in  a  manner  that 
emphasizes  both  the  important  principles  of 
care  and  the  specifics  of  management. 

The  last  3  sections  of  the  book  are  prob- 
lem-oriented. Chapters  16-25  focus  on 
problems  commonly  encountered  in  ICU  pa- 
tients with  specific  di.seases  or  pailicular 
physiologies,  such  as  human  immunodefi- 
ciency \  inis  disease,  chronic  renal  failure, 
cancer,  and  chronic  liver  failure.  Care  of  the 
matenial-fetal  unit  is  also  presented.  The 
emphasis  is  on  special  concerns  that  arise  in 
the  ICU  care  of  these  patients  because  of 
their  underlying  conditions.  This  section  also 
offers  guidance  regaiding  management  of 
end-of-life  issues,  failure  to  wean,  rehabil- 
itation, and  s\\allowing  disorders. 

The  fouilh  section  will  probably  be  the 
most  valuable  to  the  busy  phv sician  on  call. 
Chapters  36-4S  review  common  complica- 
tions that  occur  in  criticalK  ill  patients.  The 
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complicalioiiN  arc  organized  as  syniploins 
or  laboralon,  abnormalities,  and  include  is- 
sues such  as  fever,  sudden  dyspne;i/livpo\ia. 
airway  management,  arrhythmia,  chest  pain, 
barotrauma,  oliguria,  and  electrolyte  disor- 
ders. There  are  also  discussions  of  gastro- 
intestinal (di;irrhea,  ileus),  neurologic  (sei- 
zures, altered  mental  status,  increased 
intracranial  pressure ).  hemodynamic  ( hyper- 
tension and  h\polension).  and  generic  (skin 
rashes  and  ulcers,  edema)  complications. 
These  chapters  emphasize  how  to  iiiiiiialh 
iilt'ly  evaluate  and  manage  the  problems. 
Several  of  the  chapters  include  lists  of  clin- 
ical pearls  or  bullet  points  to  highlight  crit- 
ical concerns — a  very  useful  feature. 

The  final  and  longest  section  of  the  book 
is  a  more  traditional  system-based  discus- 
sion of  common  disorders  that  require  ICU 
admission.  This  section  is  organized  accord- 
ing to  medical,  obstetric,  surgical,  and  trau- 
matic disorders.  The  medical  illnesses  are 
further  organized  by  organ  system.  All  ma- 
jor organ  systems  (cardiovascular,  gastroin- 
testinal, hematologic,  infection  defense,  neu- 
rologic, pulmonary,  renal/metabolic, 
endocrine)  are  included.  There  is  also  a  chap- 
ter on  environmentally-related  disorders. 
The  emphasis  is  on  medical  conditions,  but 
the  discussions  of  surgical  illnesses  (espe- 
cially trauma)  are  satisfactory. 

The  multidisciplinary  content  of  the  book 
is  reflected  by  the  variety  of  its  authors. 
There  are  associate  editors  from  both  the 
medical  and  surgical  disciplines,  as  well  as 
broad  representation  from  both  medical  and 
surgical  subspecialties.  The  book  has  132 
contributors,  about  159c  of  whom  have  fac- 
ulty appointments  at  the  University  of  Penn- 
sylvania; most  of  the  remainder  come  from 
other  major  academic  institutionA.  Nearly 
half  are  at  the  senior  (associate  or  lull  pro- 
fessor) level. 

The  chapters  are  well  written,  concise, 
and  ea.sily  readable.  There  is  little  Hutf  to 
the  discussions:  the  book's  comprehensive 
scope  and  concise  approach  mandate  that 
every  sentence  be  relevant  to  the  clinical 
issue  discussed.  There  is  also  extensive  use 
of  tables  and  treatment  algorithms  for  both 
evaluation  and  treatment.  Tlie  illustrations 
are  clear  and  relevant  to  the  subject  mate- 
rial. As  one  might  expect  with  so  many  dil- 
ferenl  contributors,  there  is  some  variation 
in  style  and  lorniat  among  the  chapters,  but 
this  does  not  affect  the  overall  quality  of  the 
material.  The  book  is  well  edited,  with  only 
an  occasional  typographical  error.  TTie  in- 
dex and  table  of  contents  are  well  oraanized 


and  appropriately  detailed,  u  ith  the  excep- 
tion of  the  inclusion  of  (iciitc  rcspiriilorv 
(//vf/<vs  wiulniinc  under  the  general  cate- 
gory of  ohslclric  problems  requiring  ICU 
admission. 

My  major  criticism  ol  The  Intensive 
Care  llnit  Manual  is  that  trying  to  be  ev- 
erything for  everyone  and  yet  concise  re- 
sults in  superficial  discussions  of  some  prob- 
lems. For  example,  the  discussion  of 
acetaminophen  overdose  includes  a  very 
cursory  discussion  of  how  to  use  the  Ru- 
niack-Matthew  nomogram  to  direct  therapy 
with  N-acetylcysteine.  There  is  little  to  no 
discussion  of  its  application  in  situations  in 
which  the  dose  or  timing  of  the  acetamin- 
ophen overdose  are  unknown  or  in  ques- 
tion. Similarly,  the  discussion  of  intracra- 
nial pressure  monitoring  in  acetaniinophen- 
induced  fulminant  hepatic  failure  does  not 
include  the  risk/benefit  controversies  of 
monitoring  in  meaningful  detail.  To  some 
degree  the  extensive  use  of  tables  and  algo- 
rithms helps  minimize  this  shortcoming. 

There  is  also  inadequate  discussion  of 
certain  technical  aspects  of  care.  For  exam- 
ple, the  chapter  regarding  venous  catheter 
placement  includes  a  diagram  of  the  venous 
anatomy  but  not  the  surface  anatomic  land- 
marks that  guide  catheter  insertion. 

The  book  is  published  as  a  paperback. 
Although  the  comers  of  the  front  and  back 
covers  became  frayed  over  6  months,  the 
book  demonstrated  the  durability  expected 
of  paperback  constmction.  The  binding  was 
strong  and  remained  intact.  Ttie  book  mea- 
sures approximately  7  X  10  X  1.5  inches, 
and  it  weighs  several  pounds,  precluding  its 
use  as  a  pocket  reference. 

The  book  is  targeted  primarily  al  clini- 
cians-in-training who  are  rotating  through 
services  in  medical,  surgical,  and  coronary 
care  units.  It  is  weighted  heavily  toward  the 
medical  conditions  that  result  in  ICU  ad- 
missions. Howe\'er.  the  discussions  of  sur- 
gical diseases  are  adequate  and  the  inclu- 
sion of  the  general  principles  of  care  and 
complications  that  occur  in  all  ICU  patients 
make  this  a  valuable  resource  for  surgical 
house  officers  as  well.  It  will  probably  also 
be  valuable  as  a  quick  reference  for  prac- 
ticing hospitali.sts  who  are  responsible  for 
ICLI  patients.  Because  of  the  book's  con- 
cise nature,  it  is  of  limited  benefit  to  prac- 
ticing intensivists  and  intensi\ists-in-train- 
ing.  who  probably  will  be  interested  in  more 
detailed  discussions  of  the  subject  matter. 
The  lack  of  "hands  on"  discussions  of  tech- 
nical aspects  of  ICl.i  care  limits  its  \aluc  to 


nurses  and  respirators  therapists.  However, 
providers  who  are  interested  in  understand- 
ing the  medical  strategy  behind  management 
decisions  would  find  it  valuable. 

Michael  K  Hanky  Ml) 

Pulmonary  and  Critical  Care  Medicine 

Denver  Health  Medical  Center 

University  of  Colorado 

Health  Sciences  Center 

Denver,  Colorado 

Ventilator  Manajjenient  .Stratc};ies  f(ir 
Critical  Care.  Nicholas  S  Hill  and  Mitchell 
M  Levy,  I-Alitors.  (Lung  Biology  in  Health 
and  Disease,  Volume  158,  Claude  Lenfant, 
Executive  Editor.)  New  York:  Marcel  Dek- 
ker.  200 1 ,  Hard  cover,  illustrated,  833  pages. 
$225. 

Textbooks  on  mechanical  ventilation 
generally  focus  on  5  topics:  physics,  phys- 
iologic effects,  monitoring,  complications, 
and  description  of  ventilation  modes.  Me- 
chanical ventilation  strategies,  when  dis- 
cussed at  all,  are  typically  relegated  to  chap- 
ter subheadings  or  scattered  in  paragraphs 
throughout  the  book.  Thus,  a  well  organized 
textbook  offering  a  comprehensive  approach 
to  \entilation  strategies  has  been  lacking. 
This  shortcoming  is  somewhat  surprising, 
considering  that  mechanical  ventilation  has 
been  used  routinely  for  the  past  40  years. 
With  the  publication  of  \'entilator  Man- 
agement Strategies  for  Critical  Care  we 
now  ha\e  a  textbook  dedicated  to  the  ap- 
plication of  mechanical  ventilation  to  spe- 
cific clinical  concerns. 

This  textbook  is  part  of  the  excellent  se- 
ries Lung  Biology  in  Health  and  Disease 
(Claude  Lenfant,  executive  editor)  and  com- 
plements an  earlier  volume  in  the  series, 
Physioloi^ic  Basis  nf  \'cnnliitiir\  SupporL 
The  editors  of  Ventilator  Management 
Strategics  for  Critical  Care  are  to  be  com- 
mended for  producing  a  textbook  that  is  both 
well  conceived  and  well  developed.  The 
chapters  are  unilbmily  concise,  well  writ- 
ten, and  easily  accessible  to  all  critical 
care  practitioners  familiar  with  mechanical 
ventilation. 

The  book  contains  22  chapters  divided 
into  6  parts.  Part  One  deals  with  the  demo- 
graphics and  epidemiology  of  acute  respi- 
ratory failure  and  includes  chapters  discuss- 
ing its  2  major  forms  (acute  lung  injury  and 
chronic  obstnicti\e  pulmonarv  disease),  an 
overview  chapter  on  the  evolution  of  me- 
chanical ventilation,  and  2  chapters  that  de- 
scribe how  mechanical  ventilation  is  used, 
both  worldwide  and  in  the  United  States. 
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The  chapter  on  practice  in  the  United  Slates 
provides  a  sobering  view  of  the  present  and 
future  economic  impact  of  mechanical  ven- 
tilation. This  pro\(icative  discussion  casts  a 
shadow  that  looms  o\er  the  remainder  of 
the  book,  and  untlerscores  the  urgency  of 
developing,  testing,  and  implementing  strat- 
egies that  can  positisely  impact  patient  out- 
comes. 

Part  Two,  "Strategies  for  Optimal  Utili- 
zation of  Mechanical  Ventilation  in  Critical 
Care,"  is  the  least  cohesive  section  of  the 
book,  but  the  approach  used  for  this  part 
was  necessary  to  address  a  diverse  range  of 
issues  crucial  to  the  development  of  subse- 
quent topics.  The  section  includes  chapters 
on  protocol-driven  mechanical  ventilation 
strategies,  noninvasive  mechanical  ventila- 
tion, new  modes  of  mechanical  ventilation, 
closed-loop  ventilation,  treatment  of  agita- 
tion in  the  critical  care  setting,  and  optimal 
airway  management. 

Parts  Three  through  Fi\  e  contain  the  cen- 
tral topics.  Part  Three.  "Ventilator  Strategies 
for  Specific  Causes  of  Respiratory  Failure." 
contains  chapters  updating  management  is- 
.sues  and  techniques  for  patients  with  asthma, 
chronic  obstructive  pulmonaiy  disease,  and 
acute  lung  injury,  and  a  chapter  on  nonin- 
vasive mechanical  ventilation.  In  Part  Four. 
"Strategies  to  Facilitate  the  Weaning  Pro- 
cess." there  are  .^  chapters,  which  discuss,  in 
turn,  strategies  for  predicting  successful 
weaning,  optimizing  the  efficiency  of  wean- 
ing, and  the  early  application  of  noninvasive 
ventilation  as  a  weaning  alternati\e.  Part 
Five.  "Strategies  to  Minimize  Complications 
of  Mechanical  Ventilation,"  contains  3  brief 
chapters  describing  how  to  avoid  ventilator- 
induced  lung  injur)',  the  diagnosis  and  man- 
agement of  ventilator-associated  pneumonia, 
and  the  effects  of  mechanical  ventilation  on 
heart-lung  interactions. 

The  book  concludes  with  a  section  on 
outcomes  of  mechanical  ventilation, 
which  contains  only  2  chapters:  one  dis- 
cussing extubation  failure  and  the  other 
describing  ethical  considerations  involved 
in  the  withholding  and  withdrawal  of  me- 
chanical ventilation. 

The  only  criticism  I  have  of  this  book 
(and  it  is  minor)  is  the  lack  of  a  summation 
chapter  discussing  the  overall  "outcomes" 
of  mechanical  ventilation.  Taking  into  ac- 
count the  stunning  economic  implications 
of  mechanical  ventilation  practice.  I  think  a 
modest  amount  ol  philosophical  perspec- 
tive (written  either  bv  the  editors  or  an  "el- 


der statesmen"  of  mechanical  ventilation) 
would  have  provided  closure  to  the  book. 
I  approached  the  review  for  this  textbook 
in  2  ways.  First  I  used  it  as  a  resource  for 
issues  on  which  I  was  not  particularly  well 
read.  Second  I  read  chapters  on  topics  that 
I  have  researched.  Regarding  the  first  ap- 
proach, the  chapter  on  ventilator-associated 
pneumonia  provided  straightforward  infor- 
mation on  epidemiology,  pathogenesis,  and 
diagnostic  techniques.  This  allowed  me  to 
quicklv  develop  a  pilot  project  for  monitor- 
ing ventilator-associated  pneumonia  in  my 
surgical  intensive  care  unit.  This  initial  im- 
pression was  confirmed  when  I  read  the 
chapter  on  strategies  for  patients  with  acute 
lung  injury.  As  an  example,  the  issues  sur- 
rounding recruitment  maneuvers  and  pres- 
sure-volume curves  are  complicated  and 
controversial.  However,  the  authors  wisely 
limit  the  discussion  to  only  a  few  articles 
that  highlight  the  major  themes  and  bound- 
aries of  our  current  understanding.  Thus  the 
recent  work  by  Pelosi  et  al'  on  the  differing 
effects  of  recruitment  maneuvers  based  on 
the  distinctions  between  pulmonary  and  ex- 
trapulmonary fonns  of  lung  injury  is  dis- 
cussed. The  review  of  research  by  Ranieri- 
and  Rimensberger''  provides  an  overview  of 
how  the  shape  of  pressure-volume  curves 
relates  to  lung  mechanics  and  disease  stage 
and  allows  the  reader  to  quickly  grasp  the 
complexities  of  pressure-volume  cur\e  in- 
terpretation. I  found  the  same  balance  and 
parsimonious  use  of  information  in  each 
chapter. 

Ventilator  Management  Strategies  for 
Critical  Care  is  a  hard-cover  book  with  a 
sturdy,  woven  binding  and  high-grade  pa- 
per. The  chapters  and  tables  are  well  de- 
signed and  the  illustrations  are  clear  and 
easy  to  interpret.  I  found  no  typographical 
errors.  Each  chapter  is  richly  referenced  for 
further  reading.  This  volume  .serves  as  a 
timely  and  valuable  asset  to  clinical  prac- 
tice. It  should  be  a  welcome  addition  to  any- 
one's medical  library. 

Richard  H  Kallet  MSc  RRT 

Dep.irtmcnl  of  .Anesthesia 

San  Francisco  General  Hospital 

University  of  California 

San  Francisco.  California 
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Practical  Fibreoptic  Intubation.  Mansukh 
Popat  MBBS.  Oxford:  Buttervvorth  Heine- 
mann.  2001.  Soft  cover,  illustrated.  191 
pages.  $63. 

Practical  Fibreoptic  Intubation,  by 
Mansukh  Popat.  describes  cleariy  and  in 
great  detail  fiberoptic  intubation  techniques 
for  managing  the  difficult  airway — tech- 
niques that  are  challenging  for  many  prac- 
titioners to  master  w  ithout  some  help.  This 
practical  soft -cover  book  (in  a  handy  8x3 
inch  size)  has  numerous  beautiful  color  pho- 
tos and  illustrations.  Directed  toward  anes- 
thetists, intensivists.  and  emergency  depart- 
ment physicians  involved  in  airway 
management,  this  book  will  prove  equally 
useful  to  those  who  teach  fiberoptic  skills 
(because  the  author  outlines  teaching  meth- 
ods) and  those  just  learning  the  skills.  The 
same  specialists  in  pediatrics  will  find  ma- 
terial directed  toward  them.  The  book  w  ill 
also  be  helpful  to  therapists  and  nurses  who 
care  for  patients  whose  airways  must  be 
managed, 

Mansukh  Popat  is  a  consultant  anesthe- 
tist in  Oxford.  United  Kingdom.  His  book 
is  the  first,  to  my  know  ledge,  to  be  entirely 
devoted  to  fiberoptic  intubation,  since  the 
second  edition  of  Andranik  Ovassapian"s 
Fiberoptic  Ainvay  Endoscopy  in  Anestlw- 
sid  ami  Criiical  Care  (now  titled  Fiberoptic 
B  niihliDsidpy  anil  the  Difficidl  Airway)  wdf, 
published  in  19%. 

Popat's  191-page  book  is  divided  into  12 
chapters.  Chapters  1 .  2.  and  3  include  a  brief 
and  predominatelv  British  history  of  fiber- 
optic developments  and  focus  on  fiberoptic 
equipment  and  developing  basic  fiberoptic 
training  skills.  For  those  wanting  more  prac- 
tice there  is  a  section  on  whether  consent  is 
required  to  do  elective  fiberoptic  intubation 
on  anesthetized  patients.  In  Chapter  3  the 
author's  short  but  outstanding  description 
of  basic  endoscopy  skills  covers  how  to  hold 
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llie  scope  and  iiuinipiilate  its  lip.  the  proper 
posiln)!!  of  llie  eniJosLt)pisl  in  relation  to  the 
paiienl,  and  especially  the  need  to  keep  the 
shaft  of  the  scope  straight  to  accurately  ma- 
nipulate the  tip.  In  my  experience,  many 
eniloscopists  appear  not  to  understand  the 
importance  of  those  basic  skills. 

Subsequent  chapters  detail  the  step-b>- 
step  use  of  fiberoptic  intubation  in  various 
kinds  of  difficult  airways,  in  both  anesthe- 
tized and  awake  patients,  using  nasal  and 
oral  approaches.  There  are  sections  on  top- 
ical anesthesia  of  the  air\\  a\  and  the  use  of 
the  fiberoptic  scope  for  endobronchial 
intubation. 

The  author  could  ha\  e  emphasized  3  ad- 
ditional areas.  First,  in  Chapter  4.  in  dis- 
cussing the  12  fiberoptic  airway  aids  he 
could  have  explained  why  there  are  so  many 
tvpes;  their  sheer  number  suggests  that  none 
is  totally  satisfactory.  Second,  he  hardly 
mentions  the  tongue  traction  method,  al- 
though it  is  useful  for  both  awake  and  asleep 
patients  in  all  sorts  of  difficult  airway  situ- 
ations, even  in  children.  In  my  12  years  of 
teaching  fiberoptic  intubation  to  anesthesia 
residents  at  the  University  of  Washington. 
I've  found  that  pulling  the  tongue  forward 
is  a  more  effective  way  to  see  the  glottic 
opening  through  the  fiberoptic  scope  than 
using  any  of  the  airway  aids.  Finally.  Popat 
does  not  discuss  the  difficulties  inherent  in 
managing  the  airways  of  morbidly  obese 
patients,  in  whom  it  is  often  preferable  to  do 
awake  intubation  because  of  their  excess 
ph;iryngeal  mucosa  and  low  functional  re- 
sidual capacity. 

The  book  has  few  errors.  One  error  is  in 
Figure  6.1,  in  which  the  nasal  pharynx  in 
photograph  (e)  is  misidentified  as  the  tongue. 
There  are  also  a  few  typographical  mistakes. 
On  page  5  the  Olympus  LF-2  fiberscope  is 
misidenufied.  and  on  page  7.3  reference  I 
misspells  Dr  Fred  Cheney's  name.  On  page 
134  some  readers  might  be  confused  by  the 
statement  that  a  propofol  infusion  for  seda- 
tion should  be  started  "at  1  /xg/mL".  which 
is  a  concentration,  not  a  rate. 

Other  than  those  minor  caveats,  this  book 
belongs  in  the  pocket  of  everyone  involved 
in  managing  difficult  airways.  1  highly  rec- 
ommend it  anil  sa>  "Two  Thumbs  Up!" 

Peter  S  Colley  MD 

Department  of  Anesthesiology 

University  of  Washington 

Seattle.  Washinaton 
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Radc  B  V'likmir  Ml).  New  ^ork:  Partlicncni 
Publishing  Group.  2001.  Hard  cover,  illus- 
trated. 133  pages.  S64.95. 

The  author's  introduction  states  that  ihis 
text  is  intended  for  novice,  intermediate,  and 
advanced  practitioners,  across  a  range  of  dis- 
ciplines, including  emergency  medicine,  an- 
esthesia, and  both  medical  and  surgical  crit- 
ical care  practitioners.  The  author  has 
training  and  clinical  experience  across  sev- 
eral disciplines:  he  is  an  administrator  of  an 
emergency  department,  was  trained  as  an 
internist,  and  has  credentials  in  both  emer- 
gency medicine  and  critical  care  medicine. 

The  book  is  a  thin,  attractive  hard-co\er 
text  divided  into  5  chapters.  The  text  in  its 
entirety  is  only  1 35  pages,  but  each  chapter 
includes  extensive  references.  The  refer- 
ences, chapter  dividers,  preface  and  index 
make  up  42  pages,  leaving  only  93  pages  of 
written  text.  The  first  chapter  (a  review  of 
intubation  and  pharmacology)  and  the  sec- 
ond chapter  (on  difficult  intubation)  are  28 
and  29  pages,  respectively,  and  therefore 
comprise  more  than  half  of  the  book.  Chap- 
ter 3  covers  confinnation  of  tracheal  intu- 
bation and  has  onlv  4  pages  of  text.  Chapter 
4  has  12  pages  of  written  material  on  laryn- 
gotracheal injury  from  prolonged  intubation. 
The  fifth  and  final  chapter  is  on  surgical 
airways,  which  are  covered  in  15  pages. 

I  noted  the  author's  reference  to  Cheva- 
lier Jackson,  the  repeated  mention  of  laryn- 
goscopy in  the  preface,  and  the  size  of  the 
first  and  second  chapters  relative  to  the  rest 
of  the  text  and  therefore  hoped  that  laryn- 
goscopy would  be  covered  in  detail.  Within 
the  first  few  pages  it  became  apparent  that 
not  only  was  this  topic  inadequately  ad- 
dressed, but  the  entire  book  and  the  manner 
in  which  it  has  been  written,  referenced, 
and  assembled  have  substantial  shortcom- 
ings. Direct  laryngoscopy  is  the  means  of 
tracheal  intubation  in  more  than  99%  of 
emergency  airw  ays.  but  in  this  text  that  tech- 
nique is  addressed  in  only  29  words,  and 
those  29  words  make  up  the  labels  that  ac- 
company 6  figures  (Figures  4-9.  page  13). 
beginning  with  "scissors  mouth  opening" 
and  ending  with  an  image  of  the  "orophar- 
ynx and  vocal  cords."  The  figures  begin 
with  photographs  ol  an  adult,  with  the  op- 
erator using  a  curved  blade  and  opening  the 
mouth  without  wearing  gloves.  The  final 
image  in  this  6-figure  sequence  is  a  poor- 
quality  line  drawing  of  lar>'ngoscopy  on  an 
infant,  with  a  straight  blade,  in  which  nei- 


ther the  vocal  cords  nor  an\  other  lar>'ngeal 
structures  can  be  identified. 

Other  figures  in  the  first  2  chapters  also 
suffer  numerous  problems.  A  statement  dis- 
cussing a  balanced  approach  to  anesthesia, 
w  hich  mentions  sedatives,  muscle  relaxants, 
and  inluilational  anesthesia,  refers  to  a  pho- 
tograph (Figure  1 )  labeled  "anesthesia  work 
area."  I'he  next  figure  (Figure  2)  is  a  pho- 
tograph of  an  intubation  manikin  face,  with 
its  molded  plastic  mouth  open  and  is  la- 
beled "laryngeal  stimulus  for  blade  inser- 
tion." The  figure  is  referenced  in  a  sentence 
that  discusses  mean  arterial  blood  pressure 
and  premature  ventricular  contractions  dur- 
ing laryngoscopy  in  elective  surgerv'  cases. 
1  have  no  idea  what  the  author  was  intend- 
ing to  show  or  what  that  label  means. 

Other  figures  also  display  a  remarkable 
lack  of  connection  with  the  text,  and  the 
figures  have  little  or  no  instructional  value. 
For  example,  a  sentence  that  discusses  cri- 
coid membrane  puncture  references  a  draw- 
ing of  the  external  larynx  and  trachea  (Fig- 
ure 15)  that  does  not  show  where  the  cncoid 
membrane  is  located.  Instead  it  has  labels  to 
the  superior  and  recurrent  laryngeal  nerves, 
even  though  the  text  does  not  discuss  nerve 
blocks.  E\en  worse  is  a  photograph  ( Figure 
17)  labeled  "catastrophic  facial  trauma." 
which  shows  a  patient  with  no  identifiable 
facial  features,  from  a  blast  injury.  The  fig- 
ure is  referenced  in  a  sentence  that  states 
that  rapid-sequence  intubation  is  used  in  the 
vast  majority  of  tratinia  cases,  but  this  is  the 
prototypical  case  in  which  rapid-sequence 
intubation  should  be  avoided  and  intubation 
should  be  accomplished  w  ith  either  an  awake 
surgical  approach  or  awake  laryngoscopy. 
Using  muscle  relaxants  in  this  case  would 
be  unimaginable  given  the  inability  to  ob- 
tain a  face  seal  to  provide  ventilation  and 
the  high  likelihood  of  difficult  lary  ngoscopy. 

The  book  contains  only  2  flow  diagrams 
regarding  decision-making.  The  first  of 
these,  w  hich  is  in  the  first  chapter,  is  labeled 
"airw  a\  management  protocol."  The  second, 
in  the  second  chapter,  is  a  modified  version 
of  the  American  Society  of  Anesthesiolo- 
gists' Difficult  Airway  Algorithm.  In  the 
"airway  management  protocol"  (page  33) 
the  tlow  diagram  is  poorl\  labeled  and  the 
diagram  makes  it  appear  that  intubation /)/('- 
cedes  sedation  and  muscle  relaxation.  1  sur- 
mised that  the  author  intends  "intubation" 
to  mean  "decisiiin  to  intubate."  but  that  is 
not  explicitly  stated,  and  the  diagram's  de- 
sign does  not  make  it  clear.  Assuming  that 
is  the  case,  the  author  proposes  that  intuba- 
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lion  be  altempled  first  wuli  scdaliDii,  and 
only  following  a  failed  laryngoscopy  should 
a  muscle  relaxant  then  be  used.  Though  such 
a  conser\'ativc  approach  nia>  be  appropri- 
ate in  the  anticipated  difficult  airway,  rou- 
tine use  of  this  strategy  leads  to  a  lower 
first-pass  success  rate  and  trauma  to  the  pa- 
tient that  can  hinder  subsequent  lar\'ngos- 
copv'  efforts.  Awake  laiyngoscopy  also  in- 
creases the  risk  of  gagging  and  emesis.  in 
addition  to  causing  substantial  hemodynamic 
responses  to  laPiUgoscopy.  It  is  contrary  to 
the  routine  practice  in  most  operating  rooms, 
emergency  departments,  and  major  Uauma 
centers,  and  no  references  or  rationale  are 
pro\ided  in  support  of  this  protocol. 

The  book  has  man\  important  envrs  and 
omissions,  along  with  outdated  statistics,  de- 
vices, and  techniques.  There  is  a  discussion 
and  2  photographs  of  the  esophageal  obtu- 
rator airway,  even  though  that  device  is  no 
longer  available  and  all  references  to  it  have 
been  removed  from  the  Advanced  Cardiac 
Life  Support  text  and  other  reference  texts 
(page  67).  As  in  the  photographs  of  mouth 
opening  for  laiyngoscopy.  the  esophageal 
obturator  airway  operator  is  shown  using  no 
gloves  when  opening  the  mouth.  There  is 
even  a  photograph  of  digital  intubation  with- 
out gloves  (Figure  48).  There  is  no  mention 
of  the  intubating  lar>  ngcal  mask  airway  and. 
in  fact,  only  5  paragraphs  and  I  photograph 
(Figure  57)  of  the  laryngeal  mask  airway. 
There  is  no  discussion  whatsoever  of  mask 
ventilation,  no  techniques  to  optimize  mask 
\  entilation.  and  no  references  regarding  the 
use  of  the  laryngeal  mask  airway  or  Com- 
bitube  (cuffed  oropharyngeal  airway )  as  res- 
cue \entilalion  aids  in  the  setting  of  failed 
rapid-sequence  intubation.  .Although  there 
are  photographs  of  lighted  stylets,  the  book 
makes  no  distinction  between  the  Trachlight 
and  simpler  lighted  stylets,  and  the  2  ac- 
companying figures  (Figures  .50  and  31 )  ilo 
not  show  any  discemable  glow  on  the  an- 
terior neck.  There  is  a  picture  (Figure  52)  of 
an  Endotrol  directional  control  tracheal  tube 
that  is  held  in  a  way  that  the  trigger  cannot 
be  pulled.  The  text  cites  surgical  airway  rates 
of  3-6'7f  for  failed  rapid-.sequence  intuba- 
tion in  emergency  settings,  yet  the  refer- 
ences are  to  studies  from  10  years  ago  or 
longer  (pages  M  and  107).  Recent  data  on 
the  use  of  rapid-sequence  intubation  in  emer- 
gency departments  and  air  ambulances  have 
surgical  airway  failure  rates  well  below  I'/r. 
It  also  states  that  nasal  intubation  is  used  in 
40"^;  of  emergency  intubations,  again  refer- 
encing one  10-year-old  slud>   (page  107). 


even  though  numerous  recent  studies  on 
emergency  airway  management  describe  its 
use  in  £  \  7c  of  cases. 

The  chapter  on  surgical  airways  has  no 
drawings  or  sequential  photographs  of  ei- 
ther cricothyrotomy,  tracheotomy,  or  retro- 
grade wire  intubation.  In  a  discussion  of  pre- 
operative airway  evaluation  the  author 
recommends  dynamic  fluoroscopy  (page 
46),  citing  a  12-year-old  stud_\.  which,  al- 
though feasible,  is  not  in  common  use  and  is 
particularly  inelevant  for  emergency  air- 
ways. He  slates  that  fiberoptic  devices  are 
often  used  ""as  a  last-ditch  effort  in  the  dif- 
ficult airway""  (page  60).  when  in  fact  such 
devices  often  work  poorly  following  repet- 
itive laiyngoscopy.  with  resultant  bleeding. 
edema,  and  clinical  deterioration.  In  a  dis- 
cussion of  Mallampati  scores  and  Cormack 
and  Lehane  grades  he  confuses  prediction  of 
difficulty  (ie.  Mallampati  classification!  and 
resultant  laiy ngeal  view  (Comiack-Lehane 
grading);  ""Mallampali  and  Cormack  and  Le- 
hane scales  have  been  validated  as  accurate 
predictors  of  intubation  success,""  and  ""The 
Mallampati  classification  and  Comiack  grad- 
ing systems  when  conelated  are  essentially 
equivalent,  predicting  a  10.4%  and  11%  in- 
cidence of  difficLilt  intubation,  respectivelv." 

Although  the  author  seems  to  put  partic- 
ukir  emphasis  on  phannacology.  there  are 
noticeable  omissions  and  errors  in  this  sub- 
ject as  well.  There  is  no  mention  of  the  role 
of  lidocaine  in  the  setting  of  head  injurv; 
although  the  efficac>  of  this  is  debated  it 
should  have  been  addressed.  In  a  review  of 
induction  agents,  midazolam  is  stated  to  have 
a  1-2  hour  duration  of  action  (page  20). 
The  author  provides  a  confusing  discussion 
on  the  safety  of  succinylcholine  in  the  set- 
ting of  bums  and  immobilization,  conclud- 
ing a  paragraph  with  the  statement,  ""succi- 
nylcholine should  be  avoided  in  those  who 
are  immobili/ed""  (page  .^7).  Although  that 
statement  follows  a  synopsis  of  a  study  of 
denervated  muscle  tissue,  it  should  have 
been  clarified,  and  the  temi  ""immobili/a- 
tion"  is  pailicularlv  unfortunate  since  it  com- 
monly refers  to  patients  immobilized  for  cer- 
vical spine  precautions. 

The  chapters  iu"e  structured  poorly  and 
bv  the  second  chapter  it  is  apparent  that  the 
same  writing  method  is  used  for  each  sec- 
lion.  Within  a  given  section  most  paragraphs 
are  essentially  1-."^  sentence  summaries  of 
various  individual  studies,  with  minimal  in- 
teipretation  of  the  results.  There  is  little  in 
the  vv  ay  of  coordinated  arguments  tor  a  stan- 
dardized approach  to  a  given  problem,  and 


most  sections  ramble  through  various  stud- 
ies with  poor  continuity  and  without  arriv- 
ing at  clear  conclusions. 

A  careful  look  at  the  references  ihrough- 
t)ut  the  text  reveals  an  explanation  for  why 
so  much  of  the  material  presented  is  out- 
dated. In  the  first  chapter  there  iire  179  ref- 
erences, of  which  onlv  2  are  within  the  last 
6  years  and  only  24  are  less  than  10  years 
old.  In  the  second  chapter  on  the  difficult 
airway,  which  has  178  references,  no  refer- 
ences predate  1996.  I  is  from  1995.  and 
only  .^2  are  less  than  10  years  old.  In  the 
chapter  on  tube  confirmation  (Chapter  3) 
none  of  the  53  references  are  less  than  1 0 
years  old.  Throughout  the  text  the  author 
mentions  ""recent""  studies,  but  in  fact  the 
studies  cited  are  rarely  recent.  For  example, 
in  the  case  of  end-tidal  carbon  dioxide  de- 
tection devices  (references  51-53).  none  of 
the  studies  ;u-e  more  recent  than  1990.  The 
reason  there  are  photographs  of  procedures 
conducted  without  gloves  is  because  these 
images  were  acquired  before  universal  pre- 
cautions became  standard. 

It  is  apparent  the  author  compiled  this 
text  and  reference  collection  some  time  ago, 
given  the  abrupt  cessation  of  references  af- 
ter 1995.  The  figures,  tables,  and  legends 
seem  to  have  been  handled  as  an  after- 
thought. I  find  it  hard  to  envision  an  edu- 
cational role  for  this  text,  with  any  group  of 
airway  practitioners,  at  any  level.  It  is  very 
difficult  to  read,  and  although  some  of  the 
clinical  photographs  are  interesting,  they 
correlate  poorly  with  the  written  material. 
For  the  novice  and  intcmiediate  practitioner 
this  Ixxik  will  serve  only  to  confuse.  Altliough 
tliere  ma>'  be  some  material  of  value  to  tlie 
more  advanced  practitioner  it  is  minimal 
comp;ued  to  the  amount  of  outdated  mate- 
rial and  numerous  mistakes  and  omissions. 

I  recommend  olherdedicated  ainv  ay  texts 
for  those  interested  in  the  topic.  For  the  nov  - 
ice,  a  great  text  (although  out  of  print) 
is  Emergency  Airway  Managemcnl  bv 
Gorback.  For  the  advanced  practitioner  I 
recommend  comprehensive  texts  such  as 
^cnumof  s  Airway  Maimgemeiu:  Principlvs 
aiul  Practice  or  Norton's  Atlas  of  llie 
Difficult  Airway.  lor  more  ftKUsed  texts  I 
recoiumcnd  ()vassapian"s  Fil'ero/nic  Eit- 
dosciipy  and  the  Dijficnli  AiiMvy.  or  Brima- 
combe.  Brain,  and  Berry's  The  Laiyitgeal 
Ma.\l^  Airway:  A  Revicwaitil Practical  Guide. 
Richard  M  I.evitan  MD 
Department  of  Emergency  Medicine 
Hospital  i.i\  ihe  University  of  Pennsylvania 
Philadelphia.  Pennsylvania 


922 


Respiratory  Care  •  August  2002  Vol  47  No  8 


Books,  Films.  TAi'iis,  &  Software 


Respiratory  Infections.  2nd  edition.  Mi- 
cluicl  S  Nicdcnn.in  MD.  Cieorge  A  Sarosi 
Ml),  and  Jeltrey  Giassrolii  MD.  Editors. 
Pliiladelphia:  Lippincott  Williams  & 
Wilkins.  2(X)1.  Hard  cover,  illustrated.  636 
pages.  $14.^. 

Inl'eclions  of  the  chest  arc  a  major  pan  ot 
everyday  practice  for  most  health  ciire  prac- 
titioners, especially  those  specializing  in  pul- 
monary medicine.  From  the  simple  upper 
respiratory  tract  infections  that  arc  so  com- 
mon to  the  rare  and  life-threatening  infec- 
tions such  as  Hantavirus,  they  create  iie- 
mendous  diagnostic  challenges  to  the 
clinician  and  require  great  efforts  on  the  part 
of  respirator,  therapists.  To  conectly  diag- 
nose and  treat  these  disorders  we  need  de- 
tailed understanding  of  pathogens,  host  de- 
fense mechanisms,  diagnostic  techniques, 
and  therapeutic  options,  and  the  text  Respi- 
ratory Infections,  now  in  it"s  second  edi- 
tion, is  one  of  the  most  concise  and  up-to- 
date  accounts.  The  book  brings  a  wealth  of 
experience  from  clinicians  and  scientists  in- 
\ol\ed  in  this  field,  and  in  a  wonderfully 
written  and  nicely  edited  format. 

The  book  is  divided  into  45  chapters  and 
6  parts.  It  starts  appropriately  with  an  in- 
depth  o\er\  iew  of  the  pathogenesis  of  pneu- 
monia. The  first  9  chapters  go  through  the 
details  of  various  host  defenses  that  protect 
the  lung  parenchyma,  which  is  constantly 
exposed  to  the  en\  ironment.  This  section 
st;uls  uith  an  over\  iew  of  defense  networks 
in  lungs  and  goes  through  nonspecific  mech- 
anisms, such  as  cough  and  mucociliary  clear- 
ance, to  humoral  factors,  neutrophils,  and 
cell-mediated  immunity,  and  explores  the  ev- 
er-growing list  of  cytokine  networks.  There 
are  chapters  on  host  impairment  associated 
with  human  immunodeficiency  virus  infec- 
tion, deselopment  of  antimicrobial  resis- 
tance, and  the  interactions  between  the  gas- 
trointestinal tract  and  respiratory  infections. 

The  book's  second  part  deals  with  clin- 
ical syndromes  of  respiratory  infections. 
This  is  a  practice-based  approach  that  would 
be  very  helpful  to  clinicians,  because  the 
chapters  are  organized  by  the  variety  of  clin- 
ical syndromes  that  we  diagnose  and  treat 
every  day.  From  upper  respiratoPi  tract  in- 
fections and  acute  bronchitis  to  exacerba- 
tion in  chronic  bronchitis,  these  chapters  de- 
tail clinical  manifestations,  etiologies,  and 
management.  The  chapters  are  somewhat 
arbitrary;  there  are  }  separate  chapters  on 
nosocomial  infections,  I  on  children.  1  on 
hospital-acquired  pneumonia  (in  and  out  of 
the  intensi\e  care  unit),  and  1  on  nosoco- 


mial pneumonia  in  surgical  patients.  The 
chapters  "Pneumonia  in  the  Flderly"  and 
"Bronchiectasis"'  are  particularh  interesting. 

Part  III.  which  overlaps  somewhat  with 
Part  II.  discusses  individual  pathogens  and 
groups  of  pathogens  and  pro\  ides  very  de- 
tailed discussions  on  the  pathogens.  Each 
pathogen  and  its  history  are  described,  with 
epidemiological  aspects  highlighted  as 
needed.  Most  of  the  discussions  are  very 
interesting  and  almost  all  of  them  are  clin- 
ically rele\ant. 

Part  IV  discusses  the  methods  used  in 
diagnosing  respiratory  infections.  Part  V 
briefiy  discusses  therapies.  Part  VI  focuses 
on  pre\ention  of  respiratory  infections,  both 
in  the  community  and  in  the  hospital. 

The  book  is  full  of  appropriate  diagrams, 
graphs,  radiographs,  and  pathology  micro- 
graphs. Although  there  has  been  increasing 
regulation  of  v\hat  medical  students  and  phy- 
sicians can  do  at  the  hallway  laboratory,  color 
illustrations  of  common  respiratory  patho- 
gens would  have  been  helpful.  Also,  certain 
chapters  have  a  lot  of  subject  overlap. 

Overall,  this  wondert'ully  written  book  is 
complete  and  an  important  addition  to  the 
bookshelf  in  any  physician's  office.  It  is 
well  written  for  both  beginners  and  the  most 
experienced  clinicians.  No  doubt  it  will  be 
invaluable  for  pulmonologists.  The  subject 
matter  is  appropriate  for  most  nurse  practi- 
tioners and  respiratory  therapists. 

Uday  B  Nanavaty  MBBS  MD 

Critical  Care  Medicine  Department. 

Clinical  Center 

National  Institutes  of  Health. 

Bethesda.  Maryland 

Asthma  and  Respiratory  Infections. 

Da\id  P  Skoner  MD.  editor.  (Lung  Biology 
in  Health  and  Disease.  Volume  154.  Claude 
Lenfant,  Executive  Editor.)  New  York:  Mar- 
cel Dekker.  2001.  Hard  cover,  illustrated. 
312  pages.  SL5(). 

Viral  upper  respiratory  infections  (URls) 
rank  among  the  most  important  causes  of 
acute  asthma  episodes.  This  is  especially  so 
in  children,  in  whom  LIRIs  are  associated 
with  the  vast  majority  of  asthma  exacerba- 
tions. Yet,  although  that  association  is  well 
known,  there  is  little  knowledge  about  how 
URls  worsen  asthma.  As  a  consequence, 
there  have  been  few  therapeutic  options  de- 
signed specifically  to  prevent  or  minimize 
the  effects  of  URls  on  asthmatics. 

This  book  provides  a  fine  summary  of 
the  current  state  o\'  knowledge  regarding 


URls  and  asthma.  The  first  section  (Chap- 
ters 1-4)  serves  as  an  introduction  and  will 
be  of  interest  to  the  general  clinician  as  well 
as  the  subspecialist.  The  book  begins  with 
an  overview  of  upper  and  lower  respiratory 
infection  agents  (Chapter  1 )  and  specifically 
discusses  the  viruses  involved  in  asthma 
worsening  (Chapter  2).  Infection  with  re- 
spiratory syncytial  virus  and  corona  viruses 
is  associated  with  wheezing  in  infants,  some 
of  which  is  related  to  small  airway  caliber 
in  infants  and  may  not  persist  into  child- 
hood. Although  some  studies  suggest  that 
early  infection  with  these  viruses  may  be  a 
risk  factor  for  subsequent  asthma,  this  hy- 
pothesis remains  unprovcn  because  of  a  se- 
lection bias  inherent  in  those  studies  (Chap- 
ter 4).  Because  testing  for  respiratory 
syncytial  virus  is  usually  done  on  wheezing 
infants,  it  may  be  that  the  infection  is  un- 
covering a  propensity  to  wheeze  rather  than 
being  the  cause  of  subsequent  wheezing.  As 
wheezing  infants  grow  into  childhood  many 
of  them  stop  wheezing  but  others  develop 
persistent  wheezing  and  asthma.  Rhinovi- 
rus  is  the  most  important  trigger  for  asthma 
exacerbations  in  these  children,  and  Chap- 
ters 2  and  3  discuss  the  evidence  for  this 
association,  the  most  convincing  of  which 
came  about  with  the  advent  of  polymerase 
chain  reaction  technology,  which  allowed 
sensitive  measurement  of  viral  products. 
This  technology  revealed  that  an  astound- 
ing S0-909(-  of  children  with  asthma  exac- 
erbations demonstrate  concurrent  viral  up- 
per respiratory  infections. 

Chapters  5-9  will  be  of  interest  primar- 
ily for  asthma  subspecialists  and  scientists 
who  are  concerned  with  asthma  pathogen- 
esis and  mechanisms  of  disease.  The  gen- 
eral understanding  of  asthma  (derived  from 
allergen  models)  as  primarily  due  to  a  ge- 
netic propensity  for  a  Th2  (T  helper  cell 
type  2)  response  to  airborne  antigens  is  not 
applicable  to  URls.  which  cause  a  Thl  re- 
sponse in  both  asthmatics  and  nonasthmat- 
ics.  Therefore,  new  mechanistic  hypotheses 
have  been  developed,  some  of  which  are 
discussed  in  Chapters  5  and  7.  These  in- 
clude possible  Thl -mediated  eosinophilic 
inllammation  and/or  viral-induced  dv  sfunc- 
tion  of  the  neural  network  that  controls  air- 
way hyperactivity  and  tone. 

A  widely  used  approach  to  assess  these 
hypotheses  involves  human  challenge  mod- 
els, in  which  healthy  anti  asthmatic  subjects 
arc  infected  experimentally  (Chapters  6,  8. 
and  9).  Unfortunately,  the  results  of  these 
small  studies  have  been  inconsistent.  Some. 
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but  not  all,  studies  have  tbuiid  increased 
bronchial  hyperreactivity.  Some  report 
higher  cytokine  production  or  cellular  in- 
tlux  ill  asthmatics  than  in  nonaslhnialic  con- 
trols. However,  because  of  the  small  sample 
sizes  and  differences  in  experimental  ap- 
proach (eg.  different  strains  of  virus  uilh 
potentially  different  pathogenicity  Litis  hard 
to  know  which  results  can  be  applied  to  the 
general  asthma  population  with  naturally  oc- 
curring viruses.  It  is  most  intriguing  that 
none  of  the  challenge  studies  ha\'c  been  able 
to  induce  asthma  exacerbations  directly,  al- 
though the  doses  administered  are  probably 
much  higher  than  in  natural  transmission. 

The  third  and  final  section  of  this  book 
(Chapters  1 1-14)  discusses  diagnosis  and 
treatment  of  URIs  and  URl-indiiccd  asthma 


exacerbations.  These  include  over-the- 
counter  medications,  vaccines,  and  chenio- 
prophylaxis  with  immune  products  such  as 
interleron  a.  A  short  but  timely  introduc- 
tion is  presented  of  the  ICAM-1  (intercel- 
lukir  adhesion  molecule  1 )  inhibitors,  which 
presently  are  the  most  promising  potential 
therapy  for  rhinovinis-induced  URIs.  These 
chapters  (except  for  the  highly  technical 
Chapter  12.  which  discusses  polymerase 
chain  reaction  methodology)  will  be  of  in- 
terest to  all  clinicians. 

This  book  is  well-presented  and  gener- 
ally well-written,  although  there  is  quite  a 
bit  of  repetition  from  one  chapter  to  the 
next.  The  tables  and  index  are  clear,  the 
references  are  timely,  and  the  infomiation  is 
for  the  most  part  accurate.  I  would  dispute 


the  conclusion  in  Chapter  13  that  low-dose 
inhaled  steroids  are  ineffective  in  the  pre- 
\ention  of  LIRI-induced  exacerbations  in 
kids.  That  conclusion  was  based  on  I  study 
and  is  not  supported  by  numerous  other  stud- 
ies that  have  shown  that  low-dose  inhaled 
steroids  decrease  childhood  asthma  exacer- 
bations. 

I  would  recommend  this  book  as  a  thor- 
ough summary  of  a  poorly  underst(X)d  but 
extremely  important  subject  in  childhood 
asthma. 

Nathan  Rabinovitch  MD 

Department  of  Pediatrics 

National  Jewish  Medical 

and  Research  Center 

Denver.  Colorado 
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Oxygen  Conserver.  Allied  Healthcare 
Products  has  introduced  its  Liberty  oxy- 
gen conserver.  The  features  described  by 
Allied  Healthcare  include  an  all-brass 
construction,  which  Allied  says  makes  it 
both  long  lasting  and  compliant  with 
NIOSH  safety  codes;  further,  it  is  totally 
automatic,  engaging  only  when  the  pa- 
tient starts  to  breathe  and  turning  off 
when  the  cannula  is  removed  from  the  pa- 
tient's face.  According  to  the  manufactur- 
er, a  flashing  green  light  on  the  display 
panel  confirms  that  oxygen  is  being  deliv- 
ered and  the  unit  is  functioning  properly. 
Other  features  named  by  Allied  are  that 
the  unit  weighs  only  l8oz,  a  red  warning 
light  flashes  continuously  from  24-48 
hours  when  it's  time  for  the  battery  (a  sin- 
gle C  battery)  to  be  replaced,  and  it  has  a 
toggle  switch  that  allows  the  patient  to  se- 
lect the  continuous  flow  mode.  For  more 
information  from  Allied  Healthcare  Prod- 
ucts, circle  number  184  on  the  reader  ser- 
vice card  in  this  issue,  or  send  your  re- 
quest electronically  via  "Adveilisers  On- 
line" at  http://www.aarc.org/buyers_ 
guide, 

Slfcp-UiMirdiTf d  Breuthing  Treatment 
Program.  KcsMed  Corp  has  announced 

the  enhancement  of  its  Sieepl'rack'^'  pro- 


gram. In  addition  to  patient  outcomes 
management  software,  SleepTrack  now 
includes  materials  to  help  ResMed's  busi- 
ness partners  improve  their  companies 
and  grow,  according  to  ResMed.  The  pro- 
■jram  consists  of  4  modules — operations, 
marketing,  education,  and  diagnostics — 
designed  to  increase  a  company's  referral 
sources  and  optimize  operational  proce- 
dures, says  the  manufacturer.  For  more 
information  from  ResMed  Corp,  circle 
number  185  on  the  reader  service  card  in 
this  issue,  or  send  your  request  electroni- 
cally via  "Advertisers  Online"  at 
http://www.aarc.org/buyers_guide 

Disinfectant  Towels.  Caltech  Industries 
Inc  has  announced  that  their  DISPATCH 
Hospital  Cleaner  Disinfectant  Towels 
with  Bleach  now  feature  stronger  and 
more  durable  towel  fabric  and  come  in 
convenient  new  packaging.  These  pre- 
moistened  towels  are  disposable  and  are 
designed  to  clean  and  disinfect  blood, 
body  fluids,  and  other  soil  in  one  step,  ac- 
cording to  Caltech  Industries.  They  are 
ideal,  according  to  the  manufacturer,  for 
point-of-care  equipment.  Caltech  also 
claims  that  the  EPA-registered,  fast-act- 
ing towels  clean  and  disinfect  for  most 
bacteria  and  viruses  in  just  one  minute, 
and  for  TB  in  two  minutes.  They  also 
meet  OSHA,  CDC,  NCCLS,  and  Univer- 
sal Precautions  guidelines  for  bloodborne 
pathogen  decontamination.  For  more  in- 
formation from  Caltech  Industries,  circle 
number  186  on  the  reader  service  card  in 
this  issue,  or  send  your  request  electroni- 
cally via  "Advertisers  Online"  at 
http://www.aarc.org/buyers_guide/ 


Oxygen  Conserver.  CHAD  Therapeutics 
Inc  has  announced  FDA  clearance  to  mar- 
ket its  new  CYPRESST"  OXY  Pneumat- 
ic® oxygen  conserver.  This  is  the  first 
non-electric  conserver  offered  by  CHAD. 
According  to  the  manufacturer,  the  CY- 
PRESS conserver  is  a  state-of-the-art 
pneumatic  conserver  that  incorporates  no 
electronic  parts,  thus  eliminating  the  need 
for  batteries.  It  is  lightweight,  small,  and 
allows  the  use  of  a  single-lumen  cannula, 
says  CHAD.  It  provides  flowrates  from  1  - 
6  L/min  and  oxygen  savings  greater  than 
3:1  over  continuous  flow  oxygen,  accord- 
ing to  the  manufacturer.  For  more  infor- 
mation from  CHAD  Therapeutics,  circle 
number  187  on  the  reader  service  card  in 
this  issue,  or  send  your  request  electroni- 
cally via  "Advertisers  Online"  at 
http://www.aarc.org/buyers_guide/ 
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Notices 


Nolices  of  compolilions.  scholar\hip.s.  fellowships,  cxaminalion  dales,  new  eUucalionai  programs. 

and  Ihe  like  «ill  he  lislcd  here  free  of  charge,  hems  for  Ihe  Notices  section  must  reach  the  Journal  61)  days 

belore  the  desired  month  of  publication  ( Januai^  I  for  the  March  issue.  February  I  for  the  April  issue,  etc).  Include  all 

pcrinienl  information  and  mail  notices  to  RKSPIR.ATORY  CARR  Nolices  Dept.  1 10.10  Abies  Lane.  Dallas  TX  7522y-4.'i9.1. 


T^o.uKet^i  2002 

Withholding  and  Withdrawing  Life  Support  in 

the  ICU  —  Gordon  D  Rubenfelii  MDMSc  / 
Richard  D  Bran.son  BA  RRT  FAARC  —  Videotape 
Available 

Weaning  from  Mechanical  Ventilation:  New 
Insights,  New  GuideUnes  —  Neil  R  Maclntyre 
MD  FAARC/  Dean  R  He.s.s  PhD  RRT  FAARC  — 

Videotape  Available 

Neonatal  and  Pediatric  Ventilators:  What's  the 
Difference?  —  Mark  J  Heulitt  MD  FAARC/ 
Richard  D  Branson  B A  RRT  FAARC  —  Videotape 
Available 

Ventilator  Graphs:  What's  With  That  Wave?  — 

Jon  O  Nil.sestuen  PhD  RRT  FAARC/  Richard  D 
Branson  BA  RRT  FAARC  —  Videotape  Available 

Talking  with  Patients  and  Families  About 
Death  and  Dying —  Helen  M  Soren.sen  MA  RRT 
FAARC/  David  J  Pierson  MD  FAARC  —Live 
August  20:  Audio  September  17 

Pressure  vs  Volume  Ventilation:  Does  It  Matter? 

—  Robert  S  Campbell  RRT  FAARC/  Richard  D 
Branson  BA  RRT  FAARC  —  Live  September  1 0/ 
Audio  October  8 

Inpatient  Management  of  COPD  —  Randall 
Rosenblatt  MD/  David  J  Pierson  MD  FAARC  — 
Live  October  22:  Audio  November  12 

High-Frequency  Oscillatory  Ventilation  — 

Thomas  E  Stewart  MD/  Richard  D  Branson  BA 
RRT  FAARC  —  Live  November  19:  Audio 
December  10 


Helpful  LUeb.Sites 

American  Association  for  Respiratory  Care 

http://www.aarc.org 

—  Current  job  listings 

—  American  Respiratory  Care  FouniJation 
fellowships,  grants,  &  awards 

—  Clinical  Practice  Cuidelines 

National  Board  for  Respiratory  Care 

http://www.nbrc.org 

RESPIRATORY  CARE  online 

http://www.rciournal.com 

—  Subject  and  Author  Indexes 

—  Contact  the  editorial  staff 

—  Open  FORUM;  submit  your  abstract  online 

Asthma  Management 
Model  System 

http://www.nhlbi.nih.gov 

Keys  to  Professional  Excellence 

http: //www. aarc.org/ keys/ 

Committee  on  Accreditation  for  Respiratory  Care 

http://www.coarc.com 


The  National  Board  for  Respiratory  Care — 
Examination  Fees  for  2002 


Examination 

CRT 

Perinatal/Pediatric 
CPFT 
RPFT 


Examination  Fees 

$190  (nev\  apphcant) 
$150(reapplicanl) 

$250  (new  applicant) 
$220(reapplicant) 

$200  (new  applicant) 
$170(reapplicant) 

$250  (new  applicant) 
$22()(reapplicant) 


RRT  $190  (new)  $150  (reapplicant)  wrillcn  only 

(Written  $200  (new  and  reapplicant)  CSE  only 

&  CSE)  $.^90  (new)  $350  (reapplicant)  both 

For  infornialion  ahoiil  other  services  or  lees,  write  lo  ihc 

Naliotial  Boatd  for  Respirators  Care. 

8310  Niemaii  Road.  I.enexa  K.S  6fi2l4.  or  call 

(913)599.420(1.  [VW  i9l,^)  54i-l)l.'s6. 

or  e-mail:  nhre-uiloCn  nbre.oi;: 
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American  Association  for  Respiratory  Care 

MEMBERSHIP  APRUCATtON 


ACTIVE  MEMBER 

An  individual  is  eligible  if  he/she  lives  in  the  U  S  or  its  ferntoftes  or  was  an  Active  Member 
prior  to  moving  outside  its  borders  or  rerritones.  and  meets  ONE  of  the  following  criteria  (I) 
IS  legally  credentioled  as  a  respiratory  care  professional  if  employed  in  a  state  thiat 
mandates  such,  OR  (2)  is  a  graduate  of  on  accredited  educational  program  in  respiratory 
care,  OR  (31  holds  a  credentiol  issued  by  the  NBRC 

ASSOCIATE  OR  SPECIAL  MEMBER 

Individuals  who  hold  a  position  related  to  respiratory  core  but  do  not  meet  the  requirements 
of  Active  Member  shall  be  Associate  Members  They  have  oil  the  rights  and  benefits  of  the 
Association  except  to  hold  office,  vote,  or  serve  as  chair  of  a  standing  committee.  The 
following  subclasses  of  Associate  Membership  are  available  Foreign,  Physician,  and 
Industrial  [individuals  whose  primory  occupation  is  directly  or  indirectly  devoted  to  the 
manufacture,  sole,  or  distribution  of  respiratory  core  equipment  or  supplies).  Special 
Members  ore  those  not  working  in  a  respiratory  core-related  field. 

STUDENT  MEMBER 

Individuals  will  be  classified  as  Sludeni  Members  if  tfiey  meet  all  ifie  requirements  for 
Associate  Membership  and  are  enrolled  in  an  educational  program  in  respiratory  care 
accredited  by,  or  in  tfie  process  of  seeking  accreditation  from,  on  AARC-recognized  agency 

SPECIAL  NOTICE  —  Student  Members  do  not  receive  Continuing  Respiratory  Core 
Education  (CRCE)  transcripts.  Upon  completion  of  your  respiratory  care  education, 
continuing  educotion  credits  may  be  pursued  upon  your  reciossificotion  to  Active  or 

Associate  Member 


Please  read  the  eligibility  requirements  for  each  of  the  classifications 
above,  then  complete  the  form.  All  information  requested  must  be 
provided,  except  where  indicated  as  optional.  See  other  side  for  more 
information  and  fee  schedule.  Please  sign  and  date  application  on  reverse 
side  and  type  or  print  clearly.  Processing  of  application  takes 
approximately  15  days. 

n  Active 
Associate 

D  Foreign 

n   Physician 

D  Industrial 
D  Special 
n  Student 


Last  Nome 
First  Name 


Social  Security  No. 
Home  Address 


Would  you  like  to  receive  our  monthly  newsletter,  AARC  Report, 
by  email? 

Yes  D  No 

Hove  you  ever  been  or  are  you  currently  in  the  military? 
_.    Yes  _     No 

Demographic  Questions  (optional) 

We  request  that  you  answer  these  questions  in  order  to  help  us  design 
services  and  programs  to  meet  your  needs. 

Primary  Job  Responsibility  (check  one  only) 

u  Director  (Technical  or  Program)   .,    Therapist/Technician 

n  Supervisor  H  Medical  Director 

D  Diagnostic  Technologist  ^    Student 

n  Instructor/Educator  ^    Staff  Nurse 

□  Other,  specify 


Type  of  Business 

L,   Educational  Institution 
D   DME/HME 
n   Home  Health  Agency 
D   Hospital/Acute  Core 
D   Other,  specify 


^  Manufacturer  or  supplier 
~   Outpatient  Clinic 

Physician  office 
J   Skilled  Nursing  Facility 


Check  the  Highest  Degree  Earned 

D   High  School  7    Bachelor's  Degree 

n   RC  Graduate  Technician  ~   Master's  Degree 

n  Associate  Degree  ~   Doctorate  Degree 

Number  of  Years  in  Respiratory  Care 

D  0-2  years  D    11-15  Years 

D   3-5  years  D    16  years  or  more 

n   6-10  years 


Job  Status 


Full  Time 


D   Part  Time 


City  . 


State 


.Zip 


Phone  No. 


You  are  automatically  assigned  to  a  state  society  based  on  your  home 
address.  If  you  wish  to  be  assigned  to  a  different  state  society,  please 
indicate  which  state  that  is  here: 

Work  Information: 


Place  of  Employment 

Address 

City 

State  


.Zip 


Phone  No. 


Preferred  Fax  No.( 

Preferred  Email  Address  _ 
Preferred  mailing  address: 


Home 


Business 


Credentials 

D  RRT 
D  CRT 
n   Physician 
D   CRNA 
D  RN 

Date  of  Birth   


Sex 


D  LVN/LPN 

D  CPFT 

D  RPFT 

n  Perinatal/Pediatric 


FOR  STUDENT  MEMBER  -  REQUIRED 

School/RC  Program 

Address 


City_ 
State 


Phone  No. 


Expected  Date  of  Graduation  (required  information) 

Month Year 


American  Association  for  Respiratory  Care  •  11030  Abies  Lane  •  Dallas,  TX  75229-4593  •  [972]  243-2272  •  Fox  [972]  484-2720 


American  Association  for  Respiratory  Care  MEMBERSHIP  APPLiCATiON 


Membership  Fees 

Payment  must  accompany  your  application  to  the  AARC  Fees  ore 
for  12  months.  These  fees  contain  the  $12.50  new  members 
processing  fee.  Renewing  members  (except  students)  can  deduct 
$12.50. 

CHOOSE  ONE  LEVEL  OF  MEMBERSHIP 

AARC  REGULAR  MEMBERSHIP  (Receive  both  AARC  Times  and 

Respiratory  Care  journall 

_   Active  $102.50 — 

n  Associate  (Industrial  or  Physician)                $102.50 

□  Associate  (Foreign)  $117.50 

3  Special  $102.50 

C  Student  $  50.00 

OR 


AARC  CHOICE  MEMBERSHIP(Choo5e  one  publication) 

_   Active  $  91.00 

□  Associate  (Industrial  or  Physician)  $  91.00 

D  Associate  (Foreign)  $106.00 

n  Special  $  91.00 

I  want  _   AARC  Times   1"    Respiratory  Core  journal 

OR 

AARC  PLUS  MEMBERSHIP  (All  publications  and  other  items) 

._  Active  $137.50 

C  Associate  (Industrial  or  Physician)  $137.50 

D  Associate  (Foreign)  $177.50 

G  Special  $137.50- 

(Includes  one  free  section  -  please  mark  choice  below.) 


Specialty  Sections  (optional) 

Established  to  recognize  the  specialty  areas  of  respiratory  core, 
these  sections  publish  a  newsletter  four  limes  a  year  that  focuses  on 
issues  of  specific  concern  to  that  specialty.  The  sections  also  design 
the  specialty  programming  at  the  national  AARC  meetings. 

n  Adult  Acute  Core  Section 

D  Education  Section 

n  Perinatol-Pediatric  Section 

n  Diagnostics  Section 

C  Continuing  Care- 
Rehabilitation  Section 

D  Management  Section 

n  Transport  Section 

n  Home  Care  Section 

O  Subacute  Care  Section 


$15,00 ] 

$20.00 

$15.00 

$15.00 

$15.00 

$20.00 

$15.00 

$15.00 

$15.00 1 

PLEASE  SIGN 

I  hereby  apply  for  membership  in  the  Americon  Association  for  Respiratory  Core 
and  have  enclosed  my  dues  If  approved  for  membership  in  the  AARC,  I  will 
abide  by  its  bylav/s  and  professional  code  of  ethics  I  authorize  investigation  of 
oil  stotements  contained  herein  and  understand  that  misrepresentations  or 
omissions  of  facts  called  for  is  cause  for  rejection  or  expulsion 

A  yearly  subscription  to  RESPIRATORY  CaRE  journal  and  AARC  f/mes  magazine 
includes  on  allocation  of  $  1 1  50  from  my  dues  for  each  of  these  publicotions 

NOTE:  Conlribulions  or  gifts  to  the  AARC  ore  not  tax  deductible  os  charitable 
contributior)i  for  income  tax  purposes.  However,  they  may  be  tax  deductible  as 
ordinary  and  necessary  business  expenses  subject  to  restrictions  imposed  as  a 
result  of  association  lobbying  activities  The  AARC  estimates  that  the 
nondeductible  portion  of  your  dues  —  the  portion  which  is  allocable  to  lobbying 
—  :s  26 °o 


Signature 
Date 


-  TOTAL  MEMBERSHIP  FEE   $_ 


-*►    TOTAL  SECTION  FEE         $_ 


GRAND  TOTAL  =  Membership  Fee 

plus  optional  sections 


Total  Amount  Enclosed  $_ 


r    Please  charge  my  dues  (see  below) 

To  charge  your  dues,  complete  the  following: 

D   MasterCard 

n  Visa 

Card  Number 


Mail  application  and  appropriate  fees  to: 
American  Association  for  Respiratory  Care  •  11030  Abies  Lane  •  Dallas,  TX  7S229-4593  •  [972]  243-2272  •  Fax  [972]  484-2720 
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RE/PIRATORy  QVRE 


Manuscript  Preparation  Guide 


RESPlRATOR'i  Care  welcomes  original  manuscripts  related  to  the  sci- 
ence iuid  technology  of  respiratory  caie  and  prepared  according  to  the 
loUowing  instructions  ;uid  the  Unifiinii  Requirements  for  Maiuiscripis 
Siibmined  ro  Biomedical  Jounials  {dc^M\ab\t  0.1  hup:/Avw\\.icmje.org/ 
index. himl).  Manuscripts  are  blinded  and  reviewed  by  profession- 
als with  experience  in  the  subject  of  the  paper.  Authors  are  respon- 
sible for  obtaining  written  peniiissiiin  from  the  original  copyright  hold- 
er to  use  previously  published  figures  and  tables.  Before  publication. 
authors  receive  page  proofs  and  are  allowed  to  make  only  minor  cor- 
rections. Accepted  manuscripts  are  copy-edited  for  clarity,  concision, 
and  consistency  with  Respiratory  Care's  format.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published  else- 
where without  pennission.  Editorial  consultation  is  available  at  any 
stage  of  planning  or  wrilmg;  contact  the  Editorial  Office.  600  Ninth 
Avenue,  Suite  702,  Seattle  WA  98104.  (206)  223-0558.  fax  (206) 
223-0563.  E-mail:  rcjoumal@aarc.org 

Categories  of  Articles 

Research  Article:  A  report  of  ;ui  original  investigation  (a  smdy).  Musi 
include:  Title  Page.  Abstract.  Key  Words.  Introduction.  Methods, 
Results,  Discussion,  Conclusions,  and  References.  May  also  include: 
Tables,  Figures  (if  so,  must  include  Figure  Legends),  Acknowledg- 
ments, and  Appendixes. 

Review:  A  comprehensive,  critical  review  of  the  literature  and  state- 
of-the-art  summary  of  a  topic  that  has  been  the  subject  of  at  least  40 
published  research  articles.  Must  include:  Title  Page.  Outline. 
Abstract,  Key  Words,  Introduction,  Review  of  the  Literature,  Sum- 
mary, and  References.  May  also  include:  Tables.  Figures  (if  so.  must 
include  Figure  Legends).  Acknowledgments,  and  Appendixes. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles.  Same  structure  as  Review  Article. 

Update:  A  report  of  subsequent  dcveUipments  in  a  lt)pic  tliat  has  been 
critically  reviewed  in  RESPIRATORS  Care  or  elsewhere.  Same  struc- 
ture as  a  Review  Article. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  other  cate- 
gories. Consult  with  the  Editor  before  writing  or  submitting  such  a 
paper. 

Editorial:  A  paper  addressing  an  issue  m  the  practice  or  adminisU'ation 
of  respiratory  care.  It  may  present  an  opposing  opinion,  clarify  a  posi- 
tion, or  bring  a  problem  into  focus. 

lA'ller:  A  brief,  signed  comnuinicalion  icspoiiding  to  an  item  pub- 
lished in  RESPIRATORS'  Care:  or  about  other  pertinent  topics. 
Tables,  Figures,  and  References  may  be  included.  The  letter  should 
be  marked  "For  Publication." 


Case  Report:  Report  of  an  uncommon  clinical  case  or  a  new  or 
improved  metliod  of  management  or  treaUnent.  A  case-managing  physi- 
cian must  eitlier  be  ;m  author  or  furnish  a  letter  apprcning  the  manuscript. 
Must  include:  Title  Page.  Abstract.  Key  Words,  Introduction.  Case 
Summary,  Discussion,  and  References,  May  also  include:  Tables.  Fig- 
ures (if  so,  must  include  Figure  Legends),  and  Acknowledgments. 

Point-of-View:  A  paper  expressing  personal  but  substantiated  opinions 
on  a  pertinent  topic.  Must  include:  Title  Page,  Text,  and  References.  May 
also  include:  Tables  and  Figures  (if  so.  must  include  Figure  Legends). 

Drug  CapsuJe:  A  miniature  review  paper  about  a  drug  or  class  of  drugs. 
Ding  Capsules  address  phaniiacology.  phiimiacokinetics.  and/or  phar- 
macotherapy. 

Graphics  Comer:  A  brief,  instructive  case  report  discussing  and  illus- 
trating waveforms  for  monitoring  or  diagnosis.  Must  include:  Ques- 
tions. Answers,  and  Discussion. 

PFT  Corner:  A  brief,  instructive  case  report  arising  from  pulmonary 
function  testing,  accompanied  by  a  review  of  the  relevant  physiolo- 
gy and  appropriate  references  to  the  literature.  Must  include:  Ques- 
tions. Answers,  and  Discussion. 

Test  Your  Radiologic  Skill:  A  brief,  instructive  case  report  pertinent 

to  respiratorv"  care  and  involving  imaging,  including  one  or  more  radio- 
graphs or  other  images  submitted  as  black  and  w  hite  glossy  photographs 
that  clearly  illustrate  the  teaching  points  being  made.  Must  include: 
Questions.  Answers,  and  Discussion. 

Preparing  the  Manuscript 

Double-space  the  text  and  number  the  pages.  Do  nor  include  author 
names,  author  institutional  affiliations,  or  allusions  to  institutional  affil- 
iations ;uiywhere  except  on  the  title  page.  On  tlie  Abstract  page  include 
the  title  but  do  not  include  author  names.  Begin  each  of  the  follow- 
ing on  a  new  page:  Title  Page.  AbsU-act.  Text,  Acknowledgments,  Ref- 
erences, each  Table,  each  Figure,  and  each  Appendix.  Use  standard 
English  in  the  first  person  and  active  voice.  Type  all  headings  in  ini- 
tial-capital letters  (eg.  InU-oduction,  Methods,  Patients,  Equipment. 
Statistical  Analysis,  Results,  Discussion).  Center  the  main  section  head- 
ings and  place  second-level  headings  on  the  left  margin. 

Abstract.  Please  ensure  that  the  abstract  does  not  contain  any  facts 
or  conclusions  that  do  not  also  appear  in  the  bcxiy  text.  Limit  the  abstract 
to  no  more  than  250  words. 

Key  Words.  Include  a  list  of  6  to  10  key  words  or  key  phrases  in 
Research  Articles,  Reviews,  Overviews,  Special  Articles,  and  Case 
Reports.  Key  words  are  best  selected  from  the  Medical  Subject  Head- 
ings (MeSH )  u.sed  by  MEDLINE  and  available  at  lmp:/A\ww.nlm.nih. 
gov/mesli/me.slihoiiie.litml. 
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Manuscript  Preparation  Guidf. 


References.  Assign  reference  numhers  in  the  urder  that  articles  are 
cited  in  your  nianuscript.  At  the  end  of  the  manuscript,  hst  the  cited 
works  in  numerical  order.  Abbreviate  journal  names  as  in  Index  Medi- 
iiis.  List  all  authors.  If  the  research  has  not  yet  been  accepted  for  pub- 
lication, cite  the  research  as  a  personal  communication  (eg. 
Smith  KR,  personal  communication,  2001 );  however,  you  imisi  ohtaiii 
written  pennission  fr(vn  the  author  to  cite  his  or  her  iiiipiil'hshed  data. 
Do  not  number  such  references;  instead,  make  piuenthetica!  reference 
in  the  body  text  of  your  manuscript.  Example:  "Recently,  Jones  et  al 
found  this  U-eatment  effective  in  45  of  83  patients  (Jones  HI,  personal 
communication,  2000)." 


Corporate  author  book: 

American  Medical  .Association  Dcpailnienl  of  Drugs.  AMA 
drug  evaluations,  3id  ed.  Littleton  ("O:  Publishing  Sciences 
Group:  1977. 

Chapter  in  book  with  editor(s): 

Isono  S.  Upper  airway  muscle  function  during  sleep.  In:  Lough- 
lin  GM,  Carroll  JL,  Marcus  CL,  editors.  .Sleep  and  breathing  in 
children:  a  developmental  approach.  (Lung  Biology  in  Health  and 
Disease,  Vol  147,  Claude  Lenfant,  E.xecutive  Editor.)  New 
York/Basel:  Marcel  Dekker:  2000:261-291 . 


The  following  examples  show  RKSPIRATORY  Care's  style 
for  references. 

Paper  accepted  but  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Article  in  a  journal  carrying  pagination  throughout  the  volume: 
Legere  BM,  Ka\uru  MS.     Pulmonary  function  in  obesity. 
Respir  Care  2000;45(8):967-968. 

Article  in  a  publication  that  numbers  each  issue  beginning  with  Page  1 : 
Kallstrom  TJ.  Focus  on  asthma — disease  management:  a  role  for 
the  respiratory  therapist.  AARC  Times  I999;23(0ct):16.  17.  19. 

Corporate  author  journal  article: 

American  Association  for  Respiratory  Care.  Clinical  Practice 
Guideline.  Removal  of  the  endotracheal  tube.  Respir  Care 
1999;44(l):85-90. 

Article  in  journal  supplement:  (Journals  differ  in  numbering  and  iden- 
tifying supplements.  Supply  information  sufficient  to  allow  retrieval.) 
Barnes  PJ.  Endogenous  inhibitory  mechanisms  in  asthma.    Am 
J  Respir  Cnt  Care  Med  2000;  161(3  Pt  2):S176-SI81. 

Abstract  in  journal:  (Ab.stracts  citations  are  to  be  avoided,  and  those 

more  than  3  years  old  should  not  be  cit'^d.) 

Volsko  TA,  De  Fiore  J,  Chatbum  RL.  Acapella  vs  flutter:  per- 
formance comparison  (abstract).  Respir  Care  2000;45(8):991. 


World  Wide  Web 

American  Lung  Association.  Trends  in  pneumonia,  influenza,  and 
acute  respiratory  conditions  mort;dity  and  morbidity.  February.  2000. 
http://www.lungusa.org/data.  .Accessed  November  20.  2000. 

Tables.  Tables  should  be  consecutively  numbered.  At  the  bottom 
of  the  table  define  and/or  explain  all  abbreviations  and  symbols  used 
in  the  table.  For  footnotes  use  the  following  symbols,  superscripted, 
in  the  table  body,  in  the  following  order:  *,  t,  1:.  §,  ||.  I,  **,  tt.  If 
data  include  a  "±"  value,  please  indicate  whether  the  value  is  a  stan- 
dard deviation  or  standard  error  of  the  mean. 

Figures  (illustrations).  Figures  include  graphs,  line  drawings,  pho- 
tographs, and  radiographs.  All  figures  should  be  sharp  black-and- 
white  images  and  be  camera-ready.  Glossy  prints  are  preferred,  but 
a  good  laser  print  will  do.  Use  only  illustrations  that  clarify  and  aug- 
ment the  text.  Radiographs  should  clearly  illustrate  the  point  being 
made  and  should  be  submitted  as  black-and-white  glossy  photographs. 
If  color  is  essential  to  the  figure,  consult  the  Editorial  Office  for 
more  information.  In  reports  of  animal  experiments,  use  .schemat- 
ic drawings,  not  photographs.  A  letter  of  consent  must  accompa- 
ny any  photograph  of  an  identifiable  person.  Number  figures  con- 
secutively as  Figure  1 ,  Figure  2,  etc.  All  the  figures  must  be  mentioned 
in  the  text.  Every  figure  must  have  a  legend  (a  title  and/or  descrip- 
tion explaining  the  figure).  Figure  legends  should  appear  as  sep- 
arate paragraphs  at  the  end  of  the  manuscript  ( after  the  References 
.section),  in  the  same  computer  file  as  the  manuscript  ( not  in  a  sep- 
arate file,  as  with  the  tables  and  figures). 


Editorial  in  a  journal: 

Giordano  SP.     What's  that  sound?  (editorial)  Respir  Care 
2000;45(IO):1 167-1 168. 

Editorial  with  no  author  given: 

The  perils  of  paediatric  research  (editorial).  Lancet 
1999:353(91 54  ):685. 

Letter  in  journal: 

Piper  SD.  Testing  conditions  for  nebulizers  (letter).  Respir  Care 
2000;45(8):971. 


Do  not  create  scanned  versions  ot  figures  boiTowed  from  other  pub- 
lications; clear  photocopies  are  preferable.  To  include  figures  pre- 
viously published  in  other  publications  you  must  obtain  permission 
from  the  original  copyright  holder.  Figures  must  be  of  professional 
quality  and  a  copy  of  the  article  Irom  which  the  figure  came  should 
be  available. 

Drugs.  Precisely  identify  all  drugs  and  chemicals  used,  gi\  ing  gener- 
ic (nonproprietary)  names,  doses,  and  inethods  of  administration. 
Brand  or  trade  names  may  be  given  in  parentheses  after  generic 
names. 


Book;  (For  any  book,  specific  pages  should  be  cited  whenever  ref- 
erence is  made  to  specific  statements  or  other  content. ) 

Cairo  JM,  Pilbeam  SP.  Mosby's  respiratory  care  equipment,  6th 

ed.  St  Louis;  Mosby;  1999:76-85. 


Commercial  Products.  In  the  text,  parenthetically  identifv  com- 
mercial products  only  on  first  mention,  giving  the  manufacturer's 
name  and  location.  Example:  "We  perfonned  spirometry  1 1085  Sys- 
tem, Medical  Graphics,  Minneapolis,  Minnesota). "  Provide  model 
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numbers  if  available,  and  manufacturer's  suggested  price  if  the  study 
has  cost  implications. 

Permissions:  You  must  obtain  written  permission  to  use  pictures 
of  identifiable  individuals  or  to  name  individuals  in  the  Acknowl- 
edgments section.  You  must  obtain  written  permission  from  the 
original  copyright  holder  to  use  figures  or  tables  from  other  pub- 
lications. Copies  of  all  applicable  permissions  must  be  on  file  at 
Respiratory  Care  before  a  manuscript  goes  to  press.  Copyright 
is  most  often  held  by  the  journal  or  book  in  which  the  figure  or  table 
originally  appeared  and  applies  to  the  creativity,  style,  and  form 
in  which  the  facts/data  are  presented  to  the  reader;  the  facts  them- 
selves are  not  copyright-protectable.  Therefore,  permission  is  required 
to  reproduce  a  table  or  figure  directly,  or  with  minor  adaptations, 
from  a  journal  or  book,  but  permission  is  not  required  if  data  are 
extracted  and  presented  in  a  new  format.  In  that  case,  cite  the  source 
of  the  data  as  in  the  following  example:  "Adapted  from  Reference 
23." 

Ethics.  When  reporting  experiments  on  human  subjects,  indicate  that 
procedures  were  conducted  in  accordance  with  the  ethical  standards 
of  the  World  Medkal  Association  Declaration  of  Helsinki  (see  Respir 
Care  I997;42(6):635-636;  also  available  at  http://www.wma.net/e/ 
1 7-c_eparagraphnumhering.html)  or  of  the  institution's  committee 
on  human  experimentation.  State  that  informed  consent  was 
obtained.  Do  not  use  patients'  names,  initials,  or  hospital  numbers  in 
text  or  illustrations.  When  reporting  experiments  on  animals,  indicate 
that  the  institution's  policy,  a  national  guideline,  or  a  law  on  the  care 
and  use  of  laboratory  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data  and 
give  the  prospectively  determined  level  of  significance  in  the  Meth- 
ods section.  Report  p  values  in  the  Results  section.  Cite  only  textbook 
and  published  article  references  to  support  choices  of  tests.  Paren- 
thetically identify  any  computer  programs  used.  If  data  include  a  "±" 
value,  please  indicate  whether  tlie  value  is  a  standard  deviation  or  stan- 
dard error  of  the  mean. 

Units  of  Measurement  Express  all  measurements  in  SI  (Systeme  Inter- 
nationale) units  (units  and  conversion  factors  listed  at  Respir  Care 
iy97;42(6):640  and  also  available  al  http://www.rcjournal.coni/ 
aitthor_guide/.  Show  gas  pressures  (including  blood  gas  tensions)  in 
millimeters  of  mercury  (mm  Hg). 

Conflict  of  Interest.  On  the  cover  page,  authors  must  disclose  any 
liaison  or  financial  arrangement  they  have  with  a  manufacturer  or 
distributor  whose  product  is  addressed  in  the  manuscript  or  with  the 
manufacturer  or  distributor  of  a  competing  product.  Such  arrange- 
ments do  not  disqualify  a  paper  from  consideration  and  are  not  dis- 
closed to  reviewers.  Reviewers  are  screened  for  possible  conflict  of 
interest. 

Abbreviations  and  Symbols.  Use  the  standard  abbreviations  and 
symbols  listed  at  Re.spirCare  1997:42(6):637-642  (also  available 
at  http://www.rcj(nirnal.com/author__guide/).  Do  not  create  new 
abbreviations.  Do  not  use  abbreviations  in  the  title  or  section  head- 
ings and  do  not  use  unusual  abbreviations  in  the  abstract.  Use  an 


abbreviation  only  if  the  term  occurs  4  or  more  times  in  the  paper. 
Parenthetically  define  all  abbreviations;  write  out  the  full  term  on 
first  mention,  followed  by  the  abbreviation  in  parentheses. 
Example;  chronic  obstructive  pulmonary  disease  (COPD).  There- 
after use  only  the  abbreviation.  Standard  units  of  measurement  and 
scientific  terms  can  be  abbreviated  without  explanation  (eg,  L/min. 
mm  Hg,  pH,  Ot). 

Please  use  the  following  forms;  cm  HiO  (not  cniH20|,  f  (not  bpml. 
L(not  1),  LVmin  (not  LPM,  L/min,  orlpm),  mL(not  ml),  mmHg(not 
mmHg ),  pH  ( not  Ph  or  PH ),  p  >  0.(X)  I  ( not  p>0.(X)  I ),  s  (not  sec),  Sp02 
(arterial  oxygen  saturation  measured  via  pulse-oximetry). 

Prior  and  Duplicate  Publication.  In  general,  do  not  submit  work  that 
has  been  published  or  accepted  elsewhere,  though  in  special 
instances  the  Editor  may  consider  such  material  if  the  original  pub- 
lisher grants  pennission.  Please  consult  the  Editor  before  submitting 
such  work. 

Authorship.  All  persons  listed  as  authors  must  have  participated  in 
the  reported  work  and  in  the  shaping  of  the  manuscnpt,  all  must  have 
proofread  the  submitted  manuscript,  and  all  should  be  able  to  pub- 
licly discuss  and  defend  the  paper's  content.  A  paper  of  corporate  autlior- 
ship  must  specify  the  key  persons  responsible  for  the  article.  .Attri- 
bution of  authorship  is  not  based  solely  on  solicitation  of  funding, 
collection  or  analysis  of  data,  provision  of  advice,  or  similar  services. 
Persons  who  provide  such  ancillary  services  may  be  recognized  in  an 
Acknowledgments  section,  but  written  jDermission  is  required  from 
the  persons  acknowledged. 

Reviewers:  Please  supply  the  names,  credentials,  affiliations,  addre.ss- 
es,  and  phone/fax  numbers  of  3  professionals  whom  you  consider  expert 
on  the  topic  of  your  paper.  Your  manuscript  may  be  sent  to  one  or 
more  of  them  for  blind  peer  review. 

Submitting  the  Manuscript 

Submit  3  pnnted  copies  and  one  (3.5-inch)  computer  diskette.  The 
printed  copies  should  each  include  photocopies  of  all  of  the  Figures. 
Tables,  and  Appendixes.  On  the  diskette,  the  manuscript  should  be 
in  one  file  and  the  tables  in  a  separate  file.  If  soft  copies  of  the  fig- 
ures are  available,  they  should  also  be  in  a  separate  file.  However,  do 
not  create  scatmed  versioiw  of  figures  borrowed  from  other  puhlicalioiis: 
clear  photocopies  are  preferable.  Include  the  completed  Co\  er  Let- 
ter and  Checklist  (.see  next  page)  and  permission  letters.  Mail  to  RES- 
PIRATORY Care,  60()  Ninth  Avenue,  Suite  702,  Seattle  WA  98 1 04. 
Do  not  fax  manuscripts.  Receipt  w  ill  be  acknowledged. 

Rkspiratory  Care 
Editorial  Office: 

600  Ninth  Avenue,  Suite  702 
Seattle  W A  98104 

(206)  223-0558  (voice) 

(206)  223-0563  (fax) 

rcjournal  @  aarc.org 
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A  copy  of  this  completed  form  must  accompany  all  manuscripts  submitted  for  publication. 


Title  of  Paper: 

Publication  Category: 


Corresponding  Autfior: Phone: FAX:^ 

Mailing  Address: 

Reprints:      □Yes     □  No  E-mail  Address: 


■'We,  the  undersigned,  have  all  participated  in  the  work  reported,  proofread  the  accompanying  manuscript,  and  approve  its  sub- 
mission for  publication."  Please  print  and  Include  credentials,  title,  institution,  academic  appointments,  city  and  state.  If  more 
than  4  authors,  please  use  another  copy  of  this  form.* 


"First  Author: 


Author  Signature/Date, 


"Second  Author: 


Author  Signature/Date^ 


"Third  Author: 


Author  Signature/Date. 


'Fourth  Author: 


Author  Signature/Date, 


Has  this  research  been  presented  in  any  public  forum?        □  Yes     □  No 
If  yes,  where,  when  and  by  whom? 


Has  this  research  received  any  awards?         □  Yes     □  No 
If  yes,  please  describe. 


Has  this  research  received  any  grants  or  other  support,  financial  or  material?       □  Yes     □  No 
If  yes,  please  describe. 


Do  any  of  the  authors  of  this  manuscript  have  a  financial  interest  in  (or  a  commercial  or  consulting  relationship  to)  any  of  the 
products  or  manufacturers  mentioned  in  this  paper  or  any  competing  products  or  manufacturers?        □  Yes     □  No 


If  yes,  please  describe. 


J  Have  you  enclosed  a  copy  of  the  manuscript  on  diskette? 
□  Is  double-spacing  used  throughout  entire  manuscript? 

Are  all  pages  numbered  in  upper-right  corners? 

Are  all  references,  figures,  and  tables  cited  in  the  text? 

Has  the  accuracy  of  the  references  been  checked,  and  are  they  correctly  formatted? 

Have  SI  values  been  provided? 

Has  all  arithmetic  been  checked? 

Have  generic  names  of  drugs  been  provided? 

Have  necessary  written  permissions  been  provided? 

Have  authors'  names  been  omitted  from  text  and  figure  labels? 

Have  copies  of  'in  press'  references  been  provided? 

Has  the  manuscript  been  proofread  by  all  the  authors? 

Have  the  manufacturers  and  their  locations  been  provided  for  all  devices  and  equipment  used? 
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Calendar 
of  Events 


Date 

AARC  &  State  Society  Programs 

Contact 

Aug.  13 

Professor's  Rounds  2002  Teleconference,  Ventilator 
Graphs:  What's  with  That  Wave? 

AARC,  (972)  243-2272 

Aug.  20 

Professor's  Rounds  2002  Live  Videoconference,  Talking 
with  Patients  and  Families  about  Death  and  Dying 

AARC,  (972)  243-2272 

Sept.  5-7 

TSRC  North  Region  -  Pineywoods  District 
16th  Annual  Fall  Seminar;  Lufkin,  TX 

Pam  Mollis,  (409)  639-7006 

Sept.  10 

Professor's  Rounds  2002  Live  Videoconference,  Pressure 
versus  Volume  Ventilation:  Does  It  Matter? 

AARC,  (972)  243-2272 

Sept.  11-12 

MSRC  25th  Annual  State  Conference;  Sturbridge,  MA 

Frances  Smith  (508)  833-9893, 
fsmith91  ©hotmail.com 

Sept.  12-13 

PSRC  Southwest  District's  29th  Annual  Seminar  in 
Pulmonary  and  Sleep  Medicine;  Pittsburgh,  PA 

Gail  Varcelotti  (724)  941-8792, 
SWDistrict@psrc.net 

Sept.  12-13 

Alabama  Society  for  Respiratory  Care  Annual  Meeting; 
Birmingham,  AL 

Bill  Pruitt  (251)  434-3405 

or  wpruitt@jaguar1  .usouthal.edu 

Sept.  17 

Professor's  Rounds  2002  Teleconference,  Talking  with 
Patients  and  Families  about  Death  and  Dying 

AARC,  (972)  243-2272 

Sept.  19-20 

Kansas  Respiratory  Care  Society  Western  Kansas 
Conference;  Hays,  KS 

www.krcs.org  or  e-mail  Julia  Downs  at 
jddrrt@yahoo.com 

Oct.  5-8 

AARC  48th  International  Respiratory  Congress;  Tampa,  FL 

AARC,  (972)  243-2272,  www.aarc.org 

Date 


Other  Meetings 


Contact 


Sept.  27-29  13th  Annual  ELSO  Meeting;  Hilton  Scottsdale  Resort 

&  Villas 


Phoebe  Hankins,  (734)  998-6600, 

fax  (734)  998-6602,  phankins@umich.edu 


Oct.  23 


Spirometry  Update  and  Refresher,  Cincinnati,  OH 


Dr.  Roy  McKay,  University  of  Cincinnati  Medical 
Center,  (513)  558-1234,  www.DrMcKay.com 


Oct.  31  -  Nov.  1  Practical  Spirometry  Certification  Course;  Rochester,  MN 


Mayo  Pulmonary  Sen/ices  Education  Office, 
(800)533-1653 
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CRCE  through  the  Journal— 2002 

CRCE  through  the  Joiimal.  a  program  for  American  Association  for  Respiratory 
Care  (AARC)  members  to  gain  credit  for  continuing  education,  is  now  in  its 
thirteenth  year.  By  reading  RESPIRATORY  CARE — the  science  journal  for 
respiratory  care  professionals — and  completing  this  examination,  AARC  members 
may  earn  credit  for  continuing  education.* 

This  50-item,  multiple-choice  examination  is  based  on  papers  published  from  July 
2001  through  June  2002  in  RE.SPIRATORY  CARE.  The  issue  and  page  numbers  of 
the  paper  on  which  a  question  is  based  are  shown  in  brackets  following  the 
question.  You  may  consult  the  cited  paper;  however,  we  encourage  you  to  read  the 
paper  in  its  entirety  before  answering  the  question.  Choose  the  single  most-correct 
answer,  and  mark  the  answer  sheet,  which  is  located  following  Page  944. 

Mail  your  completed  answer  sheet  by  September  30,  2002.  Answer  sheets 
postmarked  after  September  30,  2002  will  not  be  processed.  The  Answer  Key  for 
CRCE  through  the  Journal  will  be  published  in  the  October  issue  of 
RESPIRATORY  CARE.  AARC  members  can  access  their  CRCE  transcripts  via 
the  AARC"s  Web  site:  http://www.aarc.org.  Your  CRCE  through  the  Journal 
results  will  be  available  as  soon  as  your  answer  sheet  is  scored  and  the  score 
posted  to  your  transcript. 

We  are  mdebted  to  H  Fred  Hill  MA  RRT,  Timothy  B  Op"t  Holt  EdD  RRT  FAARC, 
William  Pruitt  MBA  RRT,  and  William  Wojciechowski  MS  RRT,  faculty  members 
in  the  Department  of  Cardiorespiratory  Care  at  the  University  of  South  Alabama, 
Mobile,  Alabama. 


*The  acceptance  of  these  credits  Un  the  liillilhnent  ot  hcense-niancJaled  LOiilinuuij;  eclucaluMi  is  dictated  solely  by 
the  licensure  law  of  each  individual  state. 
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Questions: 


Please  follow  the  instructions  on  the  previous  page,  and  record  your  answers  on 
the  perforated  form  provided  following  Page  xxx. 


In  the  study  by  Chatiin)ngk()lchart  et  al,  what 
was  the  trigger  variable  tor  all  the  ventilators 
used  in  the  study? 


5.     In  the  study  by  Schultz  el  al.  what  conclusions 
did  the  authors  make? 


a. 

tune 

b. 

flow 

c. 

pressure 

d. 

\olume 

[July2001:46(7):666-677J 

2.  Based  on  the  data  gathered  by  Hoberty  et  al. 
what  was  the  most  important  criterion  reported 
for  establishing  a  staff-to-patient  ratio? 

a.  severity  of  pulmonary  disease 

b.  availability  of  space  or  equipment 

c.  presence  of  cardiac  problems 

d.  safety 

[July2()()l;46(7):694-697] 

3.  Which  of  the  following  statements  comprise  the 
definition  of  an  acute  exacerbation  of  idiopathic 
pulmonary  fibrosis,  proposed  by  Kondok  et  al 
and  used  in  the  case  report  written  by  Nishiyama 
et  al? 

I.  the  presence  of  newly  developing  diffuse 
pulmonary  infiltrates 

II.  the  absence  of  apparent  infectious  agents 

III.  worsening  hypoxemia 

IV.  exacerbation  of  dyspnea  within  a  few  weeks 

a.  I  and  IV  only 

b.  II  and  III  only 

c.  I.  Ill,  and  IV  only 

d.  I.  II.  ill.  IV 

[July  2(K)l:46(7):6yS-70l| 


According  to  Muhammad  et  al.  what  is  the 
median  age  for  the  development  of  granular  cell 
tumors? 


a.  30  to  40  years  old 

b.  40  to  50  years  old 

c.  50  to  60  years  old 

d.  hO  to  70  years  old 

[July  2001  •.46(7):702-7041 


a.  that  protocol-directed  weaning  resulted  in  a 
longer  weaning  time  than  physician-directed 
weaning 

b.  that  both  weaning  approaches  were 
equivalent 

c.  that  physician-directed  weaning  resulted  in  a 
longer  weaning  time  than  protocol-directed 
weaning 

d.  that  any  difference  between  the  two  weaning 
techniques  was  based  on  the  patient's  diagnosis 

[August  2001  ;46(8):772-782| 

6.  According  to  Cordero  et  al.  comparing 
endotracheal  suctioning  frequencies  in  very-low- 
birthweight  (VLBW)  mechanically  ventilated 
infants,  which  of  the  following  outcome 
variables  are  accurate? 

I.  VLBW  infants  suctioned  every  4  hours  had  a 
greater  incidence  of  ventilator-as.sociated 
pneumonia. 

II.  The  number  of  reintubations  for  the  two 
groups  was  essentially  the  same. 

III. More  of  VLBW  infants  who  were  suctioned 
every  8  hours  were  discharged  home  on 
oxygen,  compared  to  the  VLBW  group 
suctioned  every  4  hours. 

IV.  Bloodstream  infection  was  greater  in  the 
VLBW  group  of  infants  suctioned  every  8 
hours,  compared  with  that  for  the  VLBW 
infant  group  suctioned  every  4  hours. 

a.  I  and  III  only 

b.  II  and  IV  only 

c.  II,  III,  and  IV  only 

d.  I.  II.  III.  IV 

|August2()()l:46(8):783-788| 

7.  What  conclusions  were  drawn  from  the  stud\  on 
mechanical  \cntilation  reliability  performed  by 
Blanch? 
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I.  The  more  a  ventilator  is  used,  the  more 
rehable  it  becomes. 

II.  Previous  repairs  tend  to  decrease  a 
ventilator's  reliability. 

III.  Any  brand  of  ventilator  tends  to  be  more 
reliable  when  it  is  first  introduced  than  when 
it  has  been  on  the  market  longer. 

IV.  Ventilator  reliability  is  the  same  throughout 
the  "life"  of  the  brand. 

a.  I  only 

b.  I  and  11  only 

c.  II  and  IV  only 

d.  I.  II.  and  III  only 

[August  2001:46(8):789-797] 

In  the  GOLD  Executive  Summary,  what  are  the 
components  of  COPD  management? 

I.  assess  and  monitor  the  disease 

II.  reduce  the  risk  factors  responsible  for  COPD 
Ill.manage  stable  COPD 

IV.  manage  exacerbations  of  COPD 

a.  I  and  IV  only 

b.  I.  II,  and  III  only 

c.  II.  Ill,  and  IV  only 

d.  I.  II.  Ill,  IV 

[August  2001:46(8):798-825| 

According  to  Na  Han  et  al,  what  are  the  Centers 
for  Disease  Control  criteria  for  nosocomial 
pneumonia? 


10.  According  to  Na  Han  et  al.  what  was  the 
difference  in  the  percent  mortality  of  patients 
receiving  mechanical  ventilation  with  circuit 
change  intervals  of  2  days  and  7  days? 

a.  No  difference  was  Ibund. 

b.  Patients  whose  ventilator  circuits  were 
changed  every  7  days  had  a  lower  mortality. 

c.  Patients  who.se  ventilator  circuits  were 
changed  every  2  days  had  a  lower  mortality. 

d.  The  data  between  the  2-day-change  and 
7-day-change  groups  were  inconclusive. 

[September  2001  ;46(9):89 1-896] 

1 1 .  What  were  the  results  of  the  study  conducted  by 
Kuluz  et  al  concerning  the  Fjo:  in  infants  receiv- 
ing O2  via  a  nasal  cannula? 

a.  The  Fio:  decreased  as  an  infant's  respiratory 
rate  increased. 

b.  Infants  received  a  safe  level  of  F102  regardless 
of  the  liter  flow  of  O2  to  the  nasal  cannula. 

c.  Infants  receiving  O2  via  a  nasal  cannula  at 

<  2  L/min  are  at  risk  for  hyperoxic  lung  injury. 

d.  No  correlation  was  found  between  the  Fio: 
received  by  infants  wearing  a  nasal  cannula 
and  the  O2  liter  flow. 

[September  2001  ;46(9):  897-90 1  ] 

12.  The  V02  measurements  obtained  by  Mitsuoka.  et 
al,  in  their  study  of  the  utility  of  measuring  the 
O2  cost  of  breathing  were  expressed  as  a 
percentage  of  what  value? 


I.  rales  or  dullness  to  percussion  on  physical 
examination  of  the  chest 

II.  progressive  lung  consolidation  on  chest 
radiography 

III. change  in  sputum  characteristics  from 

mucoid  to  purulent 
IV.  refractory  hypoxemia 

a.  I  and  IV  only 

b.  I,  II,  and  Illonly 

c.  II,  III,  and  IV  only 

d.  I,  II,  III.  IV 

1  .September  200 1 :46(9 ):89 1 -896| 


a.  the  baseline  Vq:  value 

b.  the  Vo:  measured  at  the  onset  of  data 
collection  following  the  5-minute  adjustment 
period 

c.  the  Vo:  obtained  after  the  onset  of  the  data 
collection  following  the  5-minute  adjustment 
period 

d.  the  Vq:  measured  at  the  end  of  the  u  eaning 
trial 

[September  2001 :46(9):902-9IO] 
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13.  Based  on  the  article  by  Dawn  et  al.  what  are  the 
advantages  of  niiiltidetector-row  spiral  CT  scan- 
ners in  thoracic  imaging? 

I.  Multidetector-row  spiral  CT  (MDSCT) 
scanners  are  faster  than  conventional  CT 
scanners. 

II.  MDSCT  scanners  provide  better  volumetric 
data  acquisition  in  thoracic  imaging  than 
conventional  CT  scanners. 

III. Conventional  CT  .scanners  use  a  continuously 
rotating  gantry  and  continuous  table 
movement. 

IV.  MDSCT  scanners  require  a  longer  breath- 
hold  time  than  conventional  CT  scanners. 

a.  I  only 

b.  I  and  II  only 

c.  Ill  and  IV  only 

d.  I.  II.  and  IV  only 

[September  200 1  ;46(9):9 1 2-92 1 ] 

14.  Poland  et  al  li.sted  several  advantages  for  using 
APRV.  Which  of  the  following  is  included  as  an 
advantage  for  APRV? 

a.  Sedation  and  paralytic  agents  are  used  with 
APRV  to  reduce  oxygen  consumption. 

b.  Spontaneous  breathing  is  allowed  in  between 
mandatory  positive  pressure  breaths. 

c.  APRV  is  able  to  ventilate  the  patient  at  a 
lower  peak  airway  pressure. 

d.  APRV  is  well  established  in  the  management 
of  pediatric  patients  receiving  mechanical 
ventilation  who  have  asthma. 

[October  2001:46(10):  1019- 1023] 

15.  According  to  Poland  et  al,  in  establishing  the  set- 
tings for  APRV,  which  of  the  following  describes 
the  variables  that  most  intluence  the  creation  of 
intrinsic  PEEP? 

a.  release  time  and  low  pressure 

b.  rate  and  inspiratory  time 

c.  PEEP  and  total  cycle  time 

d.  inspiratory  flow  and  rate 

[October  2001:46(10):  1019-10231 


to  the  initial  tidal  volume  based  on  predicted 
body  weight? 

a.  Prom  an  initial  setting  of  6  niL/kg.  tidal 
volume  can  be  reduced  in  increments  of 

0.5  mL/kg  over  8  to  10  hours  to  reach  a  target 
of  4  niL/kg  if  necessary. 

b.  Tidal  volumes  may  be  increased  by 

0.5  mL/kg  if  Paco;  i^^  greater  than  65  mm  Hg. 

c.  Corrections  may  be  made  for  age  when  the 
patient  is  over  70  years  old. 

d.  Adjustments  may  be  made  to  account  for 
compression  volume  loss  and  to  avoid 
nuisance  adjustments. 

[October  200 1 :46(  1 0):  1 024- 1 037 1 

17.  According  to  Kallet  et  al.  which  of  the  following 
describes  the  point  at  which  weaning  begins  in 
the  ARDS  Network  protocol? 

I.  The  patient  is  exhibiting  inspiratory  effort. 

II.  Neuromuscular  blockade  has  been  removed. 
III. The  patient  is  tolerating  2  hour  trials  of  CPAP 

at  5  cm  H2O. 
IV.  PEEP  is  <  8  cm  H2O  and  oxygenation  is 
stable  on  Pio:  of  <  0.40. 

a.  I  and  III  only 

b.  II  and  IV  only 

c.  1,  11,  and  IV  only 

d.  I.  II,  and  III  only 

[October  2001 :46(  10):  1024- 1 037] 

18.  According  to  Montori  and  Guyatl,  why  has  the 
practice  of  medicine  been  so  slow  in  responding 
to  strong,  definitive  support  to  change  its 
approaches  and  treatment? 

I.  There  has  been  considerable  variability  in 
expert  opinion. 

II.  Recommendations  in  textbooks  and  reviews 
have  lagged  behind  the  evidence. 

III. Financial  concerns  about  cost  have  caused 

delays. 
IV. Concerns  abmil  lawsuits  for  malpractice  have 

forced  extreme  caution  in  making  any  change 

in  the  status  quo. 


16.  According  to  Kallet  et  al,  which  of  the  following 
factors  may  be  considered  in  making  corrections 
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a. 

1  and  li  onlv 

b. 

IllandlVonlv 

c. 

II  and  III  onlv 

d. 

1  and  IV  onh. 

1  November  200 1;46( 

201 


19.  According  to  Montori  and  Guyatt.  which  of  the 
tV)llo\\  ing  should  have  the  greatest  impact  on 
clinical  decision-making? 

a.  physiologic  studies 

b.  randomized  controlled  trials 

c.  /;  of  1  randomized  trials 

d.  obser\ationa!  studies 

[November  2001:46(11):  1201-1211 1 

20.  According  to  Hess,  in  the  article  on  the  evidence 
for  secretion  clearance  techniques,  the  author 
concluded  that: 

a.  There  has  been  a  recent  increase  in  high-level 
evidence  to  support  only  2  of  the  \5  secretion 
clearance  techniques  listed  in  the  MEDLINE 
review  of  the  topic. 

b.  Chest  physiotherapy  has  a  significant  impact 
on  the  long-term  outcome  and  quality  of  life 
in  patients  with  CF  as  shown  by  the  evidence 
reviewed. 

c.  Chest  percussion  and  vibration  showed  a 
clear  benefit  compared  to  postural  drainage 
alone. 

d.  Many  of  the  studies  from  the  MEDLINE 
review  of  the  topic  were  small  and  used  a 
crossover  design. 

[November  2001 :46(  1 1 ):  1 276- 1 292] 

21.  According  to  Maclntyre's  article  on  COPD  man- 
agement, putting  together  a  review  of  the 
evidence  has  several  limitations.  Which  of  the 
following  is  one  of  those  limitations? 

a.   Absence  of  proof  is  not  proof  of  absence. 
h.   There  is  a  lack  of  clinical  studies  derived 
from  randomized  control  trials. 

c.  The  review  included  bench  data  and 
observational  experience. 

d.  The  role  of  surgery  in  managing  COPD  was 
included  but  not  part  of  the  meta-analyses. 

[November  2001 :46(  1 1 ):  1  294-1 303 1 


22.  According  to  Meade  and  Herridge,  how  did  the 
"open  lung""  protocol  deal  with  patient-ventilator 
disconnections? 

a.  The  patient  was  hyperventilated  with  a 
manual  resuscitator  bag  with  PEEP  and  100% 
oxygen  prior  to  and  after  disconnections. 

b.  The  patient  was  given  4-6  mandatory  breaths 
triggered  by  the  therapist  after  any 
disconnection. 

c.  PEEP  was  increased  by  4  cm  H2O  for  10 
minutes  after  any  disconnection. 

d.  The  lungs  were  inflated  to  a  pressure  of 
35-40  cm  H2O  and  held  for  40  seconds  after 
any  disconnection. 

[December  200 1 :46(  1 2 ):  1 368- 1 376] 

23.  According  to  Rowe  et  al.  which  of  the  following 
conclusions  were  made  concerning  oral  cortico- 
steriods? 

a.  Patients  receiving  oral  corticosteriods  were 
similar  to  the  control  group  in  their  need  for 
Bt  agonists  post-emergency  care. 

b.  The  associated  number  of  patients  needed  to 
treat  to  prevent  I  relapse  after  an  asthma 
exacerbation  was  18. 

c.  Patients  with  questionable  compliance  or 
inability  to  afford  oral  steroids  may  need  to 
be  treated  with  intramuscular  corticosteriods 
post-emergency  care. 

d.  There  was  no  significant  difference  between 
the  corticosteriod  grc^up  and  the  control 
group  regarding  relapse  during  the  first  week 
post-emergency  care. 

December  200 1 :46(  1 2):  1 3K0- 1 3901 

24.  Which  of  the  following  are  Grade  B  recommen- 
dations about  ventilator-associated  pneumonia 
(VAP)  based  on  information  foiuul  in  the  article 
on  evidenced-based  airway  management  by  Lit- 
tlewood  and  Durbin? 
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I.  Selective  digestive  decontamination  in 
conjunction  with  systemic  prophylactic 
systemic  antibiotic  treatment  should  be  used 
in  high-risk  patients. 

II.  Noninvasive  ventilation  is  preferred  over 
intubation  and  mechanical  ventilation. 

III.  An  identified  person  or  group  should  have 
responsibility  for  monitoring  nosocomial 
VAP  rates. 

IV.  Heat  and  moisture  exchangers  with  bacterial 
filtering  capability  are  an  effective  strategy 
to  reduce  the  incidence  of  VAP. 

a.  I  and  II  only 

b.  II  and  III  only 

c.  Ill  and  IV  only 

d.  II  and  IV  only 

[December  2001 :46(  12):  1 392- 1405] 

25.  According  to  Heitman  and  Flemons,  which  of 
the  following  is  true  concerning  changes  in  a 
patient's  weight? 

a.  Weight  gain  of  10  pounds  or  more  in  patients 
with  mild  or  no  obstructive  sleep  apnea 

(OS A)  is  predictive  of  a  32%  increase  in  the 
apnea-hypopnea  index  (AHI). 

b.  A  10%  (±)  weight  change  has  at  least  a  25% 
effect,  positive  or  negative,  in  the  AHI. 

c.  A  6-fold  increase  in  the  odds  of  developing 
moderate  to  severe  OSA  has  been  linked  to 
25%  weight  gain  in  patients  with  mild  or  no 
diagnosis  of  (OSA). 

d.  Weight  loss  along  with  a  15  °  elevation  in  the 
head  of  the  bed  has  been  found  to  reduce  AHI 
significantly  in  patients  with  mild  to  severe 
OSA. 

[December  2001:46(12):  1418- 1432] 

26.  Which  of  the  following  statements  is  FALSE 
concerning  the  administration  of  albuterol  to 
intubated  newborns,  according  to  a  survey  by 
Ballard  et  al? 

a.  80%  of  the  respondents  use  a  metered-dose 
inhaler  to  deliver  albuterol  to  intubated 
newborns. 

b.  The  usual  dose  of  nebulized  albuterol  was 
1.25-2.5  mg. 

c.  When  nebulizing  albuterol,  a  majority  of 


respondents  place  the  nebulizer  adjacent  to 
the  Y-piece  of  the  ventilator  circuit. 
d.   When  administering  albuterol  via  MDl.  most 
respondents  administer  1-2  actuations. 
[January  2002:47( I ):31-38.J 

27.  According  to  Heulitt  et  al,  what  is  the  effect  on 
work  of  breathing  (WOB)  during  partial  liquid 
ventilation  (PLVj  in  spontaneously  breathing 
animals? 

a.  In  animals  with  induced  ARDS.  WOB 
decreases  significantly  during  PLV 

b.  In  healthy  animals,  WOB  is  acceptable 
during  PLV. 

c.  PSV  decreases  the  WOB  at  any  liquid  level 
better  than  it  does  with  gas  ventilation. 

d.  Resistive  WOB  increases  significantly,  while 
elastic  WOB  decreases  significantly  w  ith  the 
use  of  PLV. 

[January  2002;47(l):39-47] 

28.  In  the  study  of  pulse  oximetry  errors  when 
perfusion  was  low,  or  when  there  was  motion 
artifact,  Gehring  et  al  found  that: 

a.  There  is  a  wide  variation  among  the  pulse 
oximeters  tested  in  displayed  SpO:  from 
actual  SpO:  when  the  subject's  perfusion  was 
decreased  by  a  compression  balloon. 

b.  There  is  a  wide  variation  among  the  pulse 
oximeters  tested  in  displayed  pulse  from 
actual  pulse  when  the  subject  scratched  or 
tapped. 

c.  Even  in  the  presence  of  decreased  perfusion 
or  motion,  the  pulse  oximeters  te.sted  reliably 
measured  Spo- 

d.  In  the  presence  of  motion  and  decreased 
perfusion  all  tested  pulse  oximeters  reliably 
measured  pulse. 

[January  2002;47(  1  ):48-60] 

29.  According  to  the  Evidence-Based  Guidelines  for 
Weaning  and  Discontinuing  Ventilatory  Support. 
a  positi\  e  outcome  for  \n  hich  of  the  follow  ing 
procedures  will  likely  result  in  successful 
ventilator  discontinuation? 
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a.  check  of  the  patient's  level  of  consciousness 

b.  spontaneous  breathing  trial 

c.  niaximum  inspiratory  pressure  measurement 

d.  tidal  volume  measurement 

[January  2{)()2;47(l):69-90] 

30.  A  patient  has  received  propofol  to  maintain  com- 
fort and  maintain  patient-ventilator  synchrony. 
Which  of  the  following  should  the  therapist 
expect  30  minutes  following  discontinuation  of 
the  propofol.  according  to  Khamiees  et  al? 

a.  The  patient  should  be  ready  for  extubation. 

b.  Extubation  may  not  be  immediately  successful. 

c.  The  rapid  shallow  breathing  index  should 
be  <  1 00. 

d.  A  normal  pattern  of  ventilation. 

[February  2002;47(2):I50-I531 

3 1 .  A  small  clinical  trial  by  Shortall  et  al,  comparing 
an  oral/MDI  regimen  versus  an  I.V./aerosol  regi- 
men for  the  treatment  of  exacerbation  of  COPD 
revealed: 

a.  a  significant  decrease  in  length  of  stay  with 
the  oral/MDI  regimen 

b.  a  significant  increase  in  FEVi  with  the 
I.V./aerosol  regimen 

c.  no  significant  differences  in  outcomes 
variables 

d.  more  frequent  treatment  failures  with  the 
oral/MDI  regimen 

[February  2002;47(2):  154-158] 

32.  In  a  study  of  two  forms  of  ipratropium  bromide 
(metered-dose  versus  dry  powder),  Cuvelier  et  al 
found  that: 

a.  Use  of  the  dry  powder  inhaler  (DPI)  resulted 
in  a  significantly  higher  FEVi  compared  to 
the  MDI  form. 

b.  The  persistence  of  response  was  greater  with 
the  MDI  form  compared  to  the  DPI  form. 

c.  There  were  no  side  effects  from  either  form. 

d.  Patients  thought  it  was  easier  to  handle  the 
DPI  versus  the  MDI. 

[February  2002:47(2):  159- 166 1 


33.  A  patient  with  asthma  is  being  treated  in  the 
emergency  department  (ED).  Following  3 
treatments  with  2.5  mg  albuterol  by  aerosol,  the 
therapist  observes  the  following: 


PEP 

PaCO: 

Sensorium 


150  L/min(Pred  =  450L/min) 

45  mm  Hg 

drowsy 


What  should  the  therapist  recommend,  according 
to  Hallstrand  and  Fahy? 

a.  discharge  from  the  ED  with  a  physician's 
office  visit  in  24  hours 

b.  admission  to  a  general  medical  ward  with 
frequent  treatments 

c.  two  additional  treatments  in  the  ED 

d.  admission  to  the  intensive  care  unit 

[February  2002;47(2):  17 1-182] 

34.  A  patient  with  an  exacerbation  of  COPD  arrives 
in  the  emergency  department  (ED)  with  a 
respiratory  rate  of  35  breaths/minute,  accessory 
muscle  use,  a  pH  of  7.32  with  a  PaCO:  of  56  mm 
Hg.  He  is  quite  somnolent.  According  to  the  rec- 
ommendations by  Pierson,  the  respiratory  thera- 
pist should  recommend  which  of  the  following? 

a.  intubation  and  mechanical  ventilation 

b.  noninvasive  positive  pressure  ventilation 

c.  intubation  and  oxygenation  adminstration 
with  a  Briggs  adapter 

d.  three  successive  2.5  mg.  albuterol  treatments 

[March  2002;47(3):249-262] 

35.  To  assure  that  excessive  lung  stretch  is  avoided, 

Maclntyre  advocates  a  tidal  volume  of 

mL/kg  ideal  body  weight  in  patients  with 
substantial  lung  injury. 


a. 

12 

b. 

10 

c. 

8 

d. 

6 

[March  2()02:47(3):266-274] 

36.  What  have  Saura  and  Blanch  concluded  about 
the  selection  of  the  best  combination  of  PEEP 
and  tidal  volume  to  recruit  alveoli  in  ARDS? 
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a.  Most  alveoli  are  reciuitable  by  PEEP  and  low 
tidal  volume. 

b.  Selection  of  the  best  PEEP  and  tidal  volume 
remain  controversial. 

c.  Most  alveoli  are  recruitable  with  a  high  tidal 
volume  and  low  PEEP. 

d.  All  alveoli  are  recruitable  with  the  right 
combination  of  PEEP  and  tidal  volume. 

(March  2()()2:47(3):279-292J 

37.  According  to  Hess  and  Bigatello.  lung 
recruitment  maneuvers  in  ARDS: 

I.  may  decrease  atelectasis 

II.  may  cause  hypotension  and  barotrauma 
III. improve  patient  survival 

IV.  are  applied  using  a  recognized  standard 
methodology 

a.  1  and  II  only 

b.  Ill  and  IV  only 

c.  II.  III.  and  V  only 

d.  I,  II.  and  III  only 

[March  2002;47(3):308-317] 

38.  According  to  Campbell  and  Davis,  current 
recommendations  for  an  optimal  ■"lung- 
protective"  approach  in  mechanical  ventilation 
of  patients  with  ARDS  and  acute  lung  injury 

include  limiting  V^  to and  limiting 

transpulmonary  pressure  to . 


a.  3mL/kg:20cmH2O 

b.  6  niL/kg;  25  cm  HiO 

c.  8  mL/kg:  30  cm  H2O 

d.  6  mL/kg;  3.5  cm  H2O 

[April  2002:47(4 ):4 16-426] 

39.  In  general,  a  spontaneous  breathing  trial  (SBT) 

should  be  of minutes  duriition, 

according  to  Epstein. 


a. 

30 

b. 

60 

c. 

120 

d. 

240 

[April  2002:47(4):4.S4-4681 
40.  Which  of  the  following  statements  regarding 


resistance  to  airflow  imposed  by  a  tracheostomy 
tube  is  false,  according  to  Jaeger  et  al? 

a.  The  larger  the  diameter,  the  lower  the 
resistance. 

b.  The  shorter  the  tube,  the  lower  the  resistance. 

c.  Irregular  walls  (tube  material  or  secretions) 
lower  the  resistance. 

d.  Curves  in  the  tube  increase  the  resistance. 

[April  2002:47(4):469-4H2| 

41.  A  higher  risk  of  extubation  failure  was  noted  by 
Epstein  for  a  hemoglobin  < mg/dL. 

a.  20 

b.  13 

c.  10 

d.  5 

[April2002:47(4):483-493] 

42.  According  to  Maclntyre,  the  most  effective 
drugs  for  patient  anxiety  in  the  ICU  are: 

a.  the  benzodiazepines 

b.  the  barbiturates 

c.  the  analgesics 

d.  the  narcotic  antagonists 

[April  2002:  47(4):508-518] 

43.  In  a  study  of  10  respiratory  therapy  programs, 
which  of  the  strategies  intended  to  develop  criti- 
cal thinking  and  decision-making  was  least 
utilized,  according  to  Hill? 

a.  role  modeling  by  teacher 

b.  computer-assisted  instruction 

c.  problem-based  learning 

d.  clinical  patient  rounds 

[May  2002:47(5  ):571 -.377] 

44.  According  to  Stoller  et  al.  what  w  as  the  most 
common  reason  for  spirometry  to  be  performed 
at  bedside  rather  than  in  the  pulmonary  function 
laboratory  for  hospitalized  patients  at  the  Cleve- 
land Clinical  Hospital? 
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a.  late  admission 

b.  unsafe  to  transport  patient 

c.  patient  in  intensive  care 

d.  chest  tube  in  place 

[May2002:47(5):578-382] 

4?.  Which  of  the  following  statements  is  false  when 
conipiiring  bedside  spirometry  to  laboratory 
pulmoniin,  function  testing,  according  to  Stoller  et  al? 

a.  Most  orders  for  bedside  spirometry  are  not 
justified  by  clinical  circumstances. 

b.  Implementation  of  a  ""quality  program"' 
resulted  in  a  greater  percentage  of  acceptable 
spirograms  from  bedside  testing  than  was 
achieved  in  the  pulmonary  function  laboratory. 

c.  The  study  did  not  demonstrate  a  difference  in 
technical  performance  based  on  numbers  of 
tests  (<  10  vs  >  10)  performed  by  each 
respiratory  therapist  at  bedside. 

d.  The  rate  of  achieving  high-quality  bedside 
spirograms  was  enhanced  by  the  ""quality 
program." 

[May  2002;47(5):578-582] 

46.  According  to  Wilkins  et  al,  which  skill  in  patient 
assessment  was  highest  in  physicians' 
expectations  of  respiratory  therapists? 

a.  interpret  pulmonary  function  tests 

b.  interpret  arterial  blood  gases 

c.  assess  vital  signs 

d.  assess  lung  sounds 

[May  2002:47(5 ):583-585] 

47.  According  to  Poland  et  al,  most  pediatric 
physicians  will  give  steroids  as  prophylaxis  for 

airway  edema  for  ""air  leak"  values  of cm 

H^O  or  less. 


a.  20 

b.  25 


30 
40 


[June2002;47(6):662-666] 


48.  Which  of  the  following  patient  aspects  of  a  study 
(by  Granton  et  al)  of  noninvasive  ventilatory 
support  for  stable  cystic  fibrosis  patients  failed 
to  improve? 

a.  REM  or  Stage  4  sleep  time 

b.  minute  ventilation 

c.  respiratory  rate 

d.  pleural  pressure  swings 

[June2002;47(6):675-681] 

49.  A  study  by  Meyers  et  al  of  the  Neotrend  blood 
gas  sensor  revealed: 

I.  ease  of  use 

II.  reasonable  degree  of  accuracy 
III. safety  with  the  device 

IV.  cost  saving 

a.  I  and  TV  only 

b.  II  and  III  only 

c.  II,  III.  and  IV  only 

d.  I,  II,  III.  IV 

[June  2()()2;47(6):682-687] 

50.  The  Glenn  shunt  is  a  palliative  procedure 
intended  for  the  specific  heart  defect: 

a.  transposition  of  the  great  vessels 

b.  tricuspid  atresia 

c.  coarctation  of  the  aorta 

d.  ventricular  septal  defect 

[June  2002:47(6):688-692] 


Make  sure  to  double  check  your  work  and  to  mark  the  answer  sheet 
clearly.  Mail  your  completed  answer  sheet  by  September  30.  2002. 
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Combination  Valved  Holding  Cliamber 
("VHC")  and  PEP  Device 


Adjustable  PEP  device 

built  into  chamber  exhalation  valve 

Tested  with  commonly  used 
pMDI  formulations 

Six  PEP  settings 

Removable  adapter  for  pressure 
manometer  attachment  to  determine 
initial  setting 


The  new  AeroPEP  Plus"  VHC  gives  you  two  treatments  in  one  device. 


Circle  103  on  product  information  carci 
Visit  AARC  booth  434  in  Tampa 
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Monaghan  Medical  Corporation 

PO  Box  2805,  Plattsburgh,  NY  12901-0299 
Customer  Service  800-833-9653 
www.monaghanmed.com 
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with  no  hreoks  in  the  (kwit 


Medication 

y  is  delivered  directly 
to  the  patient 


HME/HCH  remains 
in  place  during 
aerosol  delivery 


Bypass  is  enabled 
/    with  a  simple 
/  turn  of  the  dial 


Accommodates 
standard  HME/HCH 
and  circuit 
connections 


Bypass  Position 


HME/HCH  Position 


Until  now,  providing  aerosolized  medications  to  mechanically  ventilated 
patients  meant  removing  the  HME/HCH  -  a  procedure  that  can  increase  the 
risk  of  alveolar  derecruitment,  drying  of  airway  secretions,  and  contamination 
to  both  patients  and  clinicians. 

Now  you  con  reduce  these  risks  with  new  CircuVenf' —  the  breakthrough 
device  that  lets  you  provide  aerosol  without  breaking  the  circuit! 

You'll  improve  patient  safety  and  comfort,  save  time,  and  reduce  costs 
associated  with  repeated  HME/HCH  removal  and  replacement. 

For  more  information,  call  DHD  Healthcare  toll-free  today:  1-800-847-8000. 
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DHD 

Healthcare 

liuiovaiioiis  for  respiratoiy  care 


One  Madison  Street,  Wampsville,  NY  13163  USA 
(800)847-8000  (315)363-2330 
FAX:  (315)  363-5694 

CircuVenI  is  a  Irodemotk  o(  DHD  Heollhtore  (orporalion    ic)200I  DHO  Healfhcore  Corpotalion  WWW.dhd.COITI 

Circle  1 10  on  product  information  cord 
Visit  AARC  booths  700-702  in  Tampa 


Conttoindicated  in  palients  who  cannot  toleroie  oddilionol  deod  space 
Non  condudive  *  Nort-slerile  *  Single  patient  use  *  Do  not  oulodove 
CAUTION  Federal  (USA)  law  restricts  this  device  lo  sole  by  or  on  the  otcier  of  o  physicion 
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